eral LIFRA 


“SIENGINEERING: 


UNIV, oF MIE 


An Illustrated 


Weekly Journal. 


EDITED BY WILLIAM H. MAW AND ALEX. RICHARDSON. 





OFFICES FOR ADVERTISEMENTS AND PUBLICATION, 35 & 36, BEDFORD STREET, STRAND, LONDON, W.G2 








VOL. OX.—No. 2849.) 


LONDON: FRIDAY, AUGUST 6, 1920. 


bp A [ pr ronson Posy in. 6A. 








MANUFACTURERS 


 ubber 
** Redstone” 
“ Bluestone” 


Packings 


GUTTA PERCHA & RUBBER, LIMITED., 
Torento 


Y arrow & Co., Ltd., 
SHIPBUILDERS AND ENGINEERS, 


SPEEDS UP TO 45 MILES AN HOUR. 
PADDLE OR SCREW STBAMERS OF 
EXCEPTIONAL SmaLiow Dravenxt. 


Repairs on Pacific Coast 
ge ym nae , Victoria, British 


8708 
SHIPBUILDERS, SHIP REPAIRERS AND ENGINEERS. 





ae Mumford, me [i 


CULVER STREET WORKS, COLCHESTER. 
Ow ApmrmaLty axp Wark OrFice Lpts. 
INGINES for Torpedo Boats, Yachts, Launches, 
BOILER FEED PUMPS. 
See Advertisement, pages 33 and 94, last week. 
PATENT WATER-TUBE BOILERS, 
AUTOMATIC FBED REGULATORS. 
Machinery as supplied to the 
And Auxiliary a’ by ppli a 


ohn H, Wilson &Oo.,Ltd. 
Birkenhead. 


See Illustrated Advertisement 
Page 10, July 16. 





ocomotive hunting Cranes 


Steam and Eiectric 


ranes, 
‘BXCAVATORS, CRANE-NAVVIES, GRABS, 
CONCRETE-MIXERS, 
SHIPS WINDLASSES, WINCHES, and 
DECK MACHINERY. 
8569 
ists oF STanpaRp SIzESs oN APPLICATION. 
Lendon Office : 
15, VICTORIA STRERT, 8.W, 1. 


raig & Donald Ltd., Machine 


L —_—. JouusTONE, near Glasgow. 
For class of e Tools see our Tiinetnted 
dvertisement every om a week. 1358 
CHANTIERS & ATELIERS 


A 2gustin - NJ ormand 


67, rue de Perrey—LE HAVRE 
(France). 








petooyea: Boats, Yachts and Fast ag 
marine and Submersible Boats. 


Sub: 
ee gay Water-tube amend a or Oil 


Diesel Oil Engin: 
lectric "Tse 
K (OP TO % TONS.) L 


8. H, HEYWOOD & & CO., LTD., 
REDDISH. 





8143 





team Hammers (with or 


LJ eg or self. 


without 
OOLS for 8H. 
AVIS & PRIMROSE, Liarr1 Luarrep,Lzira,  ._ 
. rett’s Patent Ljiter Co: 
ammers, Presses, Furnaces, 
COVENTRY. 610 
Rever, Dorling & Co., Ltd., 
4 sanitien. 


GH ENGINES FOR ALL PURPOSES 
o WINDING, HAULING, AIR COMPRESSING 
aud PUMPING BHO GINES. 











ranes.— 
tis Eleotrig Steam, 


GEORGE RUSSELL & 0O., Lrp 
Motherwell, near Glasgow. 


307 
AJ e diessSicel Lubes 





fer Water-tube ] 
~ 7 
ul MT" ’ 


Seer eee 


(Sampbells & Hater, L 


SPECIALISTS IN 


Drillers & Boring Machinery 
for Engine Works and Boiler Shops. 


DOLPHIN FOUNDRY, LEEDS. 4547 





“¥ achts, Launches or Barges mM 


Built complete with Steam, Oil er Petrol 
Motors; or Machinery supplied. Od 3551 
VOSPER & CO. , Ltp,, Broap STREET, PorTsmourTs. 


C ochran MULTITUBULAR AND 


CROSS-TUBE TYPES. 
See page 17, July 30. 


Bolts. = 
Ky lectric Se Reta 


8. H. HEYWOOD & CO., LTD., 
REDDISH. 











FOR E 
Dopp Forgings 
write 
GARTSHEBRRIE ENGINBERING & FORGE OO., 
Wellington Street, Glasgow. 1898 





Tur Giaseow Rotiine Stock anp PLant Works. 
urst, Nelson & Co., Ltd., 
BulldersofRAILWAY C. CARMLAGES, > WAGONS 

ELECTRIC CARS and DESCRIPTION 

or RAILWAY anp THAMWAY ROLL ROLLING STOCK. 

Makers of Wares and Axes, Rattway Pian. 
Poreines, Smita W' lnow AND Brass CasTnvas. 
PRESSED 

flank Locomotives 

Specification and Workmanshi ual to 
7 Main Line Locomotives. epg 


R. & W. HAWTHORN, LESLIE 4 & 0O., Lrp., 
BNGINEERS, NEWCASTLE-ON-TYNE. 8203 


Jxavators. 


FROM 50 TO 600 YARDS PER HOUR, 


D. Wy hitaker, 


1, Unron STREET, 
LEICESTER. 


- pencer- Ff opw ” Patent 


Sole Makers : Boilers. 
W. H. setiny ~¥- & S, = a Herts. 
See page 15, July 30. 8421 


The (‘ambridge and paul 


[nstrument Co. L4 


Manufacturers of Mechanical pas Electrical 
Instruments of 

Worxs: Cambridge and 8194 
New Southgate, London, N. 11. 
GOLD MBEDAL-Levawrions Bxareirion-AwaRpep. 


[)rckham’ 8 Patent Sus Suspended 
WEIGHING ag tty iT FERRY 
ROAD ENGINEERING oy ore feewlel Lap. 
wan Sa .—Hydraulic Cranes, Grain eg 


Office : 14, Leadenhall Street, B.C. Od 3382 








7985 











Raw yles Limited, 
| ENGINEERS, 1 TRLAM, MANCHESTER. 
Row's 

pep ye EVAPORATORS, ose: 

CONDENSERS, AIR HEATERS, 

Merrill’s Patent TWIN STRAINERS for Pump 

SYPHONIA STEAM TRAPS, REDUCING VALVES 
class GUNMETAL STEAM FITTINGS. 

ATER SOFTENING and FILTERING. 5123 


[Tubes and Fittings. 


IRON AND 
Stewarts and Lov’ 8, LL 
41, OSWALD ST., GLASGOW. 
BROAD STREET CHAMBERS, BIRMINGHAM ; 
and LONDON OFFIOn 
W: Broap Sraxrer, B.C. 


INCHESTER Ho Oxy 
LONDON WARBHOUSE-167,Urr.Taames Sr.,B 0. 
POOL WAREHOUS Panavise Sr. 
MANCHESTER WAREHOUSE—S, pepeenase: 
CARDIFF WARE 
BIRMING as 





NILE * grreer, 


vertisemen 8187 
D2... Fisished (is 


aatings 
-y- reduce 
Write cost by fe ae dt mpngpnn 
= hod illustrations to SPARKLETS ny 
“ + Edmonton, London, N.18. 
~~ PEBXIBLE, 1 NON-RUSTING 


Metallic ose - - (‘overing 
to Ley ge ~ 


tubi: Bond 
all pressures & an toe an slied for H.M. 
SpaRKLeTs & arenat, Mre.Co, 


.,Bdmonton, Ne. 
ocomotive raversers 
y | (ELECTRIC). 


8. H. HEYWOOD & CO., LTD., 
REDDISH. 


| nion f | Yransit ompany, 

FREIGHT CONTRACTORS. 
SHIPPING AGENTS. 

INSURANCE BROKERS. 

WaREHOUSE KeEPeRs and DisTRIBUTING AGENTS 

We solicit a trial shipment. 8689 

Chief Office : 381, ARGYLE STRERT, GLASGUW. 

Cables and Telegrams: “Transit, Glasgow.” 


[the Glasgow Railway 
neerin Company, 


GOVAN, GLASGOW. 
London Office—12, Victoria Street, 8,W 





ENERAL 
7895 





8143 








MANUFACTURERS OF 
RAILWAY CARRIAGE, WAGON & TRAMWAY 
WHEELS & AXLES. 
CARRIAGE & WAGON ee also 
CAST-STEEL AXLB XES. 
See’ 8 Hydro Poonmatie Ash Ejector. 
Great saving of labour. No noise. dust. No 
dirt. Ashes di rged 20 ft. clear of vessel. Apply, 
F. J. TREWENT & PROCTOR, Lrp., Naval Arch 
tects and Surveyors, 43, Billiter Bldgs. -» Billiter St., 
Londen, B.C. Od 4835 
iesel Driven Generators, 
400-500 Kw., D.C., 500 or 250 Volts, 320 
R.P.M., in —— Sw old be 2 R,. ot 

Engines an 08 cou! sold se; 

Also TWO oo Kw pee Nis, 
230-250 Volts, D.C. 4 he serica 460-500 100-500 volis), coanphets 
with Spare Armat: 
exhaust TURBINE Sin, Willans-8.C. O., 200 Kw., 
440/500 Volts. Com: with Condenser, ps, &c. 

JENNINGS. 


West Walls, Newcastle-om-Tyne. 7969 
or Sale.— 


MOTOR-DRIVEN 
PLANING MACHINE, 


To plane 30 ft. by 20 ft. by 10 ft., four P= Boxes. 
ere pd Makers, Buckton & 











Titus. At Or — page 15. 
Reve Wage, cine 


WELDLESS CHAINS, Lrp., Coatbridge. 





Iron and Steel 


T'ubes and Fittings. 
— 8746 
The Scottish Tube Co., Lid., 


Heap Orrice: 34, Robertson Street, Glasgow. 





See Advertisement page 101. 


J. Davis, _MI Mech E, 
P. 


Upon Over 28 yeu ex Tested 
nel. 
Wie hk 
Road, Stratford, 
RAILWAY CAmanaane AND WAGONS 
OF EVERY DESCRIPTION. 


MURRAY, MoVINNIE & OO., Lep., 
‘Mavisbank 
15. 1794 
D & e W. MacLellan, Limited, 
RAILWAY IRONWORK, BRIDGES, ROOFING, &o, 
Chief Offices : 120, Trongate, Guaseow, Od 8547 





Wie 
ras tat Siri 
CLUTHA pon tts swarser GLASGOW. 
Registered Offices: 1084, Cannes ns Rein BA | 





arrow Patent 
Bh. baweioige Boilers. 


Mess: YARROW NDEBRTAKE > 
PRESSING and MACHINING & of the various 
of Yarrow Bollers, such as the Steam 
perheaters for ye Ange 


Boilers, ors, Tanks Silocsing Buoys 


Stmis, Perrot Tanxs, Arn 

Rivetrep STzAM and a 
Speoratn Worx, Repairs oF 
ALL KINDS. 


He Nelson & ("0 [4 


Tue GLaseow awe STock AND Paden Se 
MorHERWELL. 


He Wrightson & (-, 


LIMITED. 


See Advertisement page 45, July 30. 2402 


Prezs, Hoppers, 





['sylor & (jhellen 


Presses. pe 


TAYLOR & CHALLEN,Lp., Bngineers, Birmingham. 
See Full Page Advertisement, July 23. 


Mitthew pa & (o- | 


LEVENFoRD WORKS. Dum MD, sess 
See Full Page Advt., page 02, July 23. 


Gteel (\astings. 


THOMAS SUMMERSON & SONS, Lop., 
DARLINGTON. 1003 


Klectric r['ransporters. 


8. H. HEYWOOD & OO., LTD., 
REDDISH. 

















ON ADMIRALTY LIST. 


ohn Kirkaldy, Ltd., 


London Office: 101, LEADENHALL 61. 
Works: Bunnwr Mrz, near Hantow, a 


Makers 
and Distil Plants. 





feel 
SSOuN M HENDERSON 1 a 


asting®s.. 


— 
"00, ay 








Aluminium 


8291 
THE BRITISH ALUMINIUM Lep., 
109, Queen Victoria 5 eon, BO. 4. 


Ave. G team Hammers 
™ S ower 7,1 ame: 

riction 
Drop tamps 


Bo soe 





a. 











ENGINEERING. 








[ihe Manchester Steam Users’ 


For the provention of Steam ‘wenmg + Explosions and 
for the of Hconomy in the Application 
of Steam. 6. [STRERT,’ Maxcusr ER. 
STROMBYER, M.LO.B. 
PArRBArIRy, 


yo 
Chief leer :0. 8B 


PUBLIC WORKS MINISTRY. 
IRRIGATION DEPARTMENT. 


[renders s will be Received 
at the paers of the Inspector General 


of Irrigation, Upper Baypt — Public 


and | Ministry—C Yairo—vuntil "Noon on the 18th Se 


ities paid in —_ ° 
and Boilers inspected d uring constraction. 


ihe University College of}; 
SWANSEA. 


T. FRANKLIN SIBLY, D.Sc., F.G.S. 


HBADS OF DEPARTMENTS ; 
we ka Professor C. A, Epwarps, D.Sc., 





PRINCIPAL: 


Bagineering : nee to be pecgeusee>. 

me ye : xr RICHARDSON, 
Physics : Professor B. , Soins D.Sc., A.R.C.S. 
Chemistry : Prorgsson J, HK. Coar ES, O.B. E., 


8c., FI. 
Arrnur B. Trueman, D.Sc., F.G.S. 


GEOLoeyY : 

The FiRGE SESSION will open on TUBSDAY, 
OCTOBER 5, 1920, and Courses of Study in prepa- 
ration for Degrees in Pure and Applied Science of 
the University of Wales will be provided in the 
above departments. 

Courses of ae 
tion for Colle; 
sou 
in Higher 

Intending Students should apply to the under 
signed at an early date, for a form of application 
for admission to the College. 

(Signed) HBDWIN DREW, J 9% 

July, 1920, Regist 


will also be provided in prepara- 
ay Diplomas in Metallurgy and Hngi- 

lities can be given for special stud es 
Mathematics. 


[2s..c O.E. Exams, = Over 300 300 


aT ek 
=. Seo. * =< " — 
cations and Quantities! A tew prepared» (Dacg, Bp = 
Address, 1686, O8 Offices of EvGIwaxRrine, 











rrespondence Courses for 

B.Se., Inst. O.H., I. Mech. H., all ENGI- 
— “BXAMS, — Courses and Single 
8u Persona: —For full iguioes 
app rte in. TREVOR W_P PHILLIPS B. i. by 
Aasoo.M.Inst.C.B., M.R.8.1., ete., 8-10, Trafford 
Ohambers, 68, South Jehn Street, Liverpool. 8423 


[ast. C.E., I. Mech. E, BSe., 


and all ag Bxaminations.—Mr. G. P. 
KNOWLBS, B M. Inst. O.B., F.8.1., 
M.B.San.I., PREPARES CANDIDATES personally 

correspondence, Hundreds suceesses. 

Courses may commence at any time, pa Victoria 

S., West neter, 8.W. 8622 





Iluition by Post. — Rapid 


erg is the October Examinations of 
the 1.0.8. and I.M os, es last exam. 
Betab. 1878. sPENNINGTO Thiversity Tutors, 
264, Oxford Road, Manchester. 





TENDERS, 


COUNTY BOROUGH a OF SOUTHAMPTON. 
TRAVELLING ORANE, 


The Corporation invite 


[lenders for the Su and 


DELIVERY of an skactendVaatactens 
ORANRE, to lift from 30 cwt. to 2 tons, 

Full particulars may be obtained from Mr. J. A. 
CrowrsrerR, Borough Engineer and Surveyor, 
123, + Street, Southampton. 

Seal tenders, endorsed “* Tender for Crane,” to 
be delivered to the Town Clerk's Office on or before 
the Ist proximo. 

No pledge is given to accept the lowest or any 


tender. 
R. R. LINTHORNE, 
Town Clerk. 
J 124 


3rd August, 1920, 


™ 283 . 
MINISTRY OF MUNITIONS, 


BY DIRECTION OF THE DISPOSAL .BOARD 
(PLanT ayp Macningery Sxcrion), 


or Sale by Public Tender. 


~ $BOOND-HAND 4—8} GAUGE WAGONS, 


22 Four-wheeled 8 ton WAGONS, mestly high 
i six with spring buffers and the remain er 
th dead buffers 


me at Admiralty pats 

160 Four-wheeled 8 ton WA 
high, spring buffers ; bee rextuately ba steel 
underframes and remain er wood underframes. 
Lying at Admiralty Mining Depot, Grange- 


mouth. 
63 Four. ae (high me low — WAGONS, 
loads indi are 8 ton, 


Prom. Alness. 
, sides 2 ft. 9 in. 





with and aw ne Bey and spring bu 
anyin§ at Admiralty Mining 
nverness 

One ° da BRAKE VAN, six-wheeled, three com- 


partments, by Midland Railway & Carriage 6 Co. 
Ola __ Five - PASSENGER 
OOACHES, by L. & 8.W.R1 heeled. 


Permits to view and Tender Forma ma: 
D.B-L{, Plane and ‘Machtaany Setting on 
5 fe ari 
Cross uts, Bmbankment, W.C. 2. = 

Tenders to be returned not later than Ten a.m., 
August 23rd, 1920, 


property for ale sal ree Supa pie other 


wannestption 


tn the he “Uulted ng a, Dalen. 
8 


Whiteusil Place, Londoe: 


pot, Glen 





-W. 1. 





ee ee 


ptember, 
1920, for the PURCHASE of a MOTOR LAUNCH for 
the 4th Circle of Irrigation. 

Persons wishing to Tender can see the specifica! ion 
and obtain all other information on =~, = s — 
a sexe from Nine a.m 

of THE INSPECTOR ‘GENERAL ‘OF 
TiRIGATION for Upper Egypt. Cairo, and also at 
the office of Sir ARTHUR — Queen Anne’s 
Chambers, Westminster, §8.W. 1 J 162 








APPOINTMENTS OPEN. 
THE QUEEN'S UNIVERSITY OF BELFAST. 


A Pplications ar are Invited for 
e JUNIOR ASSISTANT-SHIP in the 


Department of Civil Engineering. Salary £200 per 
annum, 


Particulars may be obtained from Professor 
HUMMBL, to whom applications should be sent 
not later than August 2ist, 1920. a7 


THE bad St ot a 
UTHAMPTO 


LECTURER IN N ENGINEERING. 


A Pplications are Invited for 
e above POST at a salary of £350 to £400 
per annum according to qualifications. 

Further = may be obtained from the 
REGISTRA H 889 


BIRMINGHAM ptt a ae TECHNICAL 








OF 





equired, in September next, 
the Full-time Services of a LECTURER in 
METALLURGY. 

The commencing salary offered will depend upon 
the vious training and pera of the 
candidate.— For full particulars, apply to the 
SECRETARY, eens N'Technicai School, Suffolk 
Street, Birmingham. J 38 


THE ROYAL TBOHNICAL COLLEGE, GLASGOW. 
DEPARTMENT OF MECHANICS. 


Pplications are Invited for 
WO ASSISTANT LECTURESHIPS in 
MECHANICS. Candidates must have had a 
se theoretical and practical training in 
Bagheoeteg and experience in Materials Testing 
Hydraulics Laboratories. Duties will com- 
mence on Ist September, saggy hn er annum. 
lications should be te the 
Prd ESSOR OF MBCIIANIOS. The Royal 
echnical College, Glasgow. J4é 


UNIVERSITY OF BIRMINGHAM. 
FACULTY OF SCIENCE. 
DEPARTMENT OF METALLURGY. 


The Council invites 


Appl ications fora Lectureship 
in pay = aw $8 
tipend £300 per annum. 

Applications and testimonials (one copy) should 
be addressed to the undersigned not later than the 
16th of August, 1920. 

Further particulars 4 be atest from 

GKO, H, MORLEY 





Secretary. 
J 109 


~ WIGAN AND DISTRICT MINING AND 
THOHNICAL COLLEGE. 


APP plications ar are Invited for 
the z0es of LECTURER in MECHANICAL 
ENGINEERIN 

Salary £400, 

Particulars may be had from the PRINCIPAL, 
to view applications should be addressed as early 
as @. 

inquiries and applications should have envelo 
endorsed ** Appointment.” ‘Tso 








OOUNTY BOROUGH OF BARROW-IN-FURNESS. 
TRCHNICAL AND JUNIOR TECHNICAL 
SCHOOLS. 


Principal - D, Harpmay, M.Sc. 


plications are Invited for 
POST of TEACHER of ENGINEERING 
SUBJECTS (Graduate or equivalent qualifications). 

Salary—Min. £200, Max. (according to Scale) £450. 

Commencing salary based on experience and 
qualifications. 

Further particulars may be obtained from the 
DIRECTOR OF BDUCATION, Town Hall, to whom 
applications should be forwarded on or before 14th 
August, 1920. 

By Ord 


L. i BWLETT, 
Town Clerk and Clerk to the Local 
Town Hall, Education Authority. 
27th July, 1920. J“ 


THE TBECHNICAL COLLEGE, 
LOUGHBOROUGH. 


H. SCHOFIELD, M.B.E., B.Sc. (Lond.), A.B.C.Sc. 
(Lond.), A.M.1L.C. CB, I D.L.C., Principal. 


anted, for the Commence- 

ment of the Autumn Term, oLROSURER 

in MATHEMATIOS for the Senior Co 
Ap’ ts should be uates mae ae 
University, and previous experience ig 
desirable. 


Commencing sa 2300 per annum, with suitable 
increments upon service. 

8 must besu tothe PRINCIPAL 

of on ‘= bed form, which may 


Thureday, 26th August, 1920, 





Saabs. 





ROYAL AIR FORCE SCHOOLS OF TECHNICAL 
TRAINING 


mG (Or 8). 
A Pplic lications are Invited 
number of pet in 
GRADE rit. (ASSISTANT MASTHRS), 
on the Civilian Educational Staff of the Schools for 
Boy Mechanics, at the undermentioned Royal Air 
= Stations :— 
Cranwell, near Sleaford, Lincs. 
Halton, near Wendover, Bucks. 

The subjects of instruction include Practical 
Mathematics, Applied Mechanics, Genera! Physics, 
Drawi and nglish (language, literature, 
geography, history and civics). 

Candidates must possess a University degree or 
equivalent qualification, and will be required to 
teach either (i) Mathematics and Science, or (ji) 
English, Langer with Mathematics or Science as 
a subsidiary subject. 

The salary canlen. to which the full Civil Service 
bonus will be added, are as follows :— 


a rate with 

urrent bonus. 

(Subject to 

Basic scale. variation.) 

Grade I. Headmaster £450-2£20-£550 2757 to £904 
» Il, Senior Master £260-2£10-£300 £464 to £757 


£450 
» III, Assistant £150-2£210-£200 £308 to £611 
Master £15-£360 


In fixing the initial rates of salary in ap 
ments to Grade III., allowance may 
previous experience of a suitable character u 
maximum of 10 years (10 increments ef the sca 

For those who complete three or more mo ‘of 
service there will be a scheme of deferred pay in 
lieu of pension. 

Forms of application with further particulars can 
be obtained on application to the SECRETARY 
(T. Py b.), AIR MINISTRY, Kingsway, W.C.2. H998 


LONDON COUNTY COUNCIL. 
HOUSING DEVELOPMENT SCHEMES 


APPOINTMENT OF ASSISTANT TO AD- 
MINISTRATOR. 


int- 
e a 





plications are Invited for 
POSITION of an ASSISTANT to the 
ADMINISTRATOR of Housing Development 
Schemes, The appointment will be a temporary 
one. The person selected will be required to act as 
the principal assistant to the Administrator in the 
control and supervision of the large contracts fer 
emer development schemes entered into by the 
Council. Candidates should be about forty years of 
age, must have been trained either as civil engineer, 
or architects, and have had comsiderable onpptnnee 
in the conduct of large construction works 
perience as a resident engineer or as an architect 
with outdoor experience on large construction work 
is required and commercial a gained, on 
the staff of a large contractor would be a qualifi- 
cation. Preference will be given to candidates who 
bave served, or attempted to serve, with His 
Majesty’s Forces. Applications must be made upon 
a form to be obtained from the Administrator of 
Housing Development Schemes, rey Hall, 
Spring Gardens, S.W. 1. Stam Addressed 
foolscap envelope necessary. Candidates will be 
required to state on the application form the 
salary desired. All communications to be marked 
“Assistant to ae. ” and a 
forms must be received at the County Hall not 
later than 11 a.m. on Friday, 20th tome 1920, 
JAMES BIRD, 
Clerk of the London County Counell, . 
7 





orks Manager Wanted for 

large Engineering Works in West of Scotland. 
Young energetic man with up-to-date experience,— 
Write, stating full eartioulens with salary required 
to ** FERRO," BOX 421, SELLS Advertising Offices, 
Fleet Street, E.C. 4. 715 


Proundry Manager Wanted 
for a modern Foundry in the Manchester 
District engaged on high-class Machine Tool-work. 
Must have had a combined practical and theoretical 
training. One whocan manage men wisely and 
instil into them the desire of producing efficient 
work cheaply. The position is a permanent one 
and offers a good opportunity to a first-class man. 
State experience, age and salary, J 81, Offices of 


ENGINEERING. 
anted, an Engineerin 

WORKS SUPERINTENDENT, to assist 
Works Manager in the control of and organisation 
of all labour, chiefly unskilled, handling sheet 
steel, in a factory oupaging 10 hands on the N.E 
Coast. —Address, stating experience and salary 
required, J 68, Offices of ENGINEERING. 


Attizan Inspectors.—W anted, 

for Railway in the Argentine, "we 
Experienced MEN, between 30 and 40 years of 
Must thoroughly understand —_' toustones 
and maintenance of same. Sala 500. » Write, 
giving references and details experience, ARTIZAN, 
c/o Streets, 30, Cornhill, London, 8.0. 3. 


Permanent Way Inspectors.— 
WANTED, for Railway in the Argentine, 
Two Thoroughly Experienced MEN, well up in 
railway eastarencene, Must be between 30 and 40 
years of ary £450,— Write o eivin references 
aes detai E experience oe R, c/o STREETS, 
l, London, B.C J 94 


“A pplicants for the Post of 


* Power Plant Assistant ” are thanked and 
ET that the VACANOY has now heen 


ROWNTREE & CO., Lrp., York. 387 


W anted for Abroad, Works 
ENGINEER ; must have had scientific 
training and practical experience in manufacture 
ote a errous metals. Give details of experience, 
&c.—Address, J 121, Offices of ENGINEERING. 


equired, by Tin ederetaae 
alee 























in the Federated 
Ly deems DRE 
0. 0,00 3. W.¥ ee SS ic: 
to ood, ICKERS 
Lane, B.C. 4. 





Fleet St., B.C. 


Fiectric Weldin 


REQUIRED at once, Cease ELEC rag 
WELDER to take charge of and develop New 
Biectric Welding Plant now a installed in one” 
of the —— sh 


p re establishments on the 
North East Coast. Shona opportunity for yo 
enthusiastic man 2 Po for you 

Applications, stating er 
salary required to be addressed J 147, 
ENGINEERING. 





“Sticenat ot 





r | wo Experienced Pat ‘orl 
MAKERS ANTED for Shi Repairing 
Works in Bristol Channel.—Addreas, 3 153, Offices 
of ByeIvcERine. 





Requized, Progress Man for 


gineering Works, to assist Chief of De 
partment. Must bave had similar experience, 
to be accustomed to Works Organization and hayg 
had abe training. — Reply in first instance by 
letter, stating age, full particulars of career ang 

salary required, to SKEFKO BaLL BEARING Go 
Lrp., Luton. 7 146 





anted, for a Group of 
Collieries c South Wales, a first-class 
SUPERINTENDING BLBOTRICAL and MB 
CHANICAL ENGINEER. Applicant must be 
competent to supervise high tension Pewer Station, 
Overhead Lines and Slectrical Installations,— - 
Address, with co ao] a a testimonials, stating 
salary required, of Evermvernin 


(Civil Sapinses Wanted for 


the Cockermouth, — and Penrith 
ae. Apply stating “ge, ox ence and ’ 
required, &c., the y and Ge 
Manager, Mr. J. CLARK, Keswick. Cumberland. 
a 








DEPUTY CHARGE ENGINBERS. 


[the Newcastle - - UpON Tyne 

Electric Supply vty wat imited, ack 
thank all applicants for the POST of- Deputy Ch 
Engineers and intimate that these have NO 
BEEN FILLED. 





ngineer. — Experienced 
ENGINEERING SALESMAN REQUIRED 

for Singapore, with thorough knowledge of engines 
erection and upkeep, and of steel and steel buildings. 

Should have some experience of electrical plant, 
Must be well educa’ and accustomed to inter- 
viewing. 

Attractive salary to suitable candidate.— Address, 
in the first instance, by letter, giving details of a 
rs ape y , qualifications and salary desired, J 1! 

ces of ENGINEERING, 


Required by Contractors, 

CAPABLE ASSISTANT ENGINEER, with 
& practical knowledge of reinforced concrete design 
and execution. Knowledge of steel work and 
general building construction an advantage.— 
Address, stating age, experience and salary required, 
with copies o testimonials, J 118, Offices of 
ENGINEERING. 








Besiness-gettin Engineer 
WANTED by Scotch Firm of Contractors, 
Must have talent for and some experience of the 
work, Good education, address, and sound ¢ 
neering training essential. Required to travel 
United Kingdom, and take charge of whole business 
getting organisation, advertising, &c. Retaining fee 
expenses, and commission on results. Whole time 
appointment. Exceptional oe for able and 
energetio man.—Address, Offices of 
BNGIWEERING. 


‘xecutive Engineers, 
GRADE III, PUBLIC WORKS 
DEPARTMENT, REQUIRED by the 
GOVERNMENT of the GOLD COAST for two 
tours each of twelve months’ service, with possible 
permauency. 
Salary (a) Senior men with special experience 
— £720 —40—2920 a year; (b) Junior men 
£480—30—2£720 a year. 
Free single quarters and first class passage’ 
Liberal leave in angen on full salary. 
Candidates over 32 years of age, who have had 
practical and general experience as Civil Boginess 
on roads, Buildings, and other Public Works, 
should a ply at once in writing, giving age avd 
brief details s of experience to the CROWN AGENTS 
FOR THE COLONIES, 4, Millbank, London, 
Londen, S.W.1, quoting 1/9606 
Candidates must have served in some branch of 
His Majesty's Forces during the late war unless 
satisfactory reasons for not having done so oe be 
furnished. J 16 


ivil Engineers Re 
QUIRED for GOVERNMENT 
RAILWAYS in Bg nek IKA TERR 
TORY (formerly German East Africa), for one tour 
of 20 to 30 months’ service with possible ener 
#400 per annum by annual increme! 
of to £500 per annum and thereafter by £25 per 
annum to £600 per annum. An outfit allowance of 
£30 is payable on first Se Det free 
of rent and first-c wae ar 
leave in England on os 
29 30, preferably a ee 
way a 
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LIGHT STEEL CASTINGS. 
By R. J. DunpDERDALE. 


Prior to the war, the chief source of the light 
steel castings bought for use in the motor and allied 
trades in this country was the Continent, and the 
chief countries from which they were obtained 
were Switzerland, Belgium and Germany. This 
condition of affairs was largely brought about by the 
restrictions on the early use of motor cars in this 
country, and after that, the business in light steel 
castings having begun abroad in a small way was 
further fostered by suitable local conditions, such 
as cheap electric power, and special skill and 
knowledge built up by the early makers during the 
period when competition from this country was 
unknown. In this country at that time steel 
casting was much developed, but on the whole for 
much heavier classes of work, and the large dimen- 
sions of the average casting rendered absolute 
faultlessness far less necessary than in light castings 
designed to give strength for weight in the motor 
trade where superfluous weight is in itself a definite 
drawback. At first on the Continent, and later in 
this country, the chief source of the really light steel 
casting was the crucible. This method of melting was 
excellent as far as control of mixture and tempera- 
ture went, but for obvious reasons was exceedingly 
expensive in labour, in crucibles, and in fuel, and 
when the light steel castings industry in any one 
factory ,once began to exceed the dimensions of 
10 tons or 12 tons a week, other methods of pro- 
duction were sought. The first of these to come 
into prominence was the small converter, and the 
most popular of these were the Stock and the 
Tropenas types. With suitable pig-iron and skilled 
supervision, these proved fairly successful, but in 
the early days to ensure that the metal was properly 
killed before being poured a good deal of aluminium 
and other objectionable ingredients were used. 
The introduction by Heroult and others of a suitable 
electric furnace clearly pointed the way to the most 
controllable and economic method of making the 
steel for this class of casting where it was wanted 
in any quantity, and it was this which largely tended 
to make the industry so successful in Switzerland 
and South Germany, and some parts of France owing 
to the supply of cheap electric current, generated 
by water power. 

The war, however, caused a complete change in 
the growth of the light steel casting industry in this 
country. Shortly prior to the war, Messrs. Lake 
and Elliott, of Braintree, had bought and installed, 
and were successfully running, a small Heroult 
furnace. This was the first electric steel furnace in 
this country, and in spite of the fact that electric 
current generated locally could not be obtained 
very cheaply the product was successful. When 
the war had been proceeding some time, the 
necessity for enormous quantities of medium and 
light steel castings previously usually made in this 
* country as forgings became apparent, and a con- 
siderable number of electric furnaces for the purpose 
of making road wheels, tank links and similar 
transport material were installed. At the same 
time the small converter type of plant was also 
considerably enlarged, and the country now finds 
itself, except as regards really cheap sources of 
electric current, quite well placed to compete in its 
own and the world’s markets in this class of casting. 
In fact, there are at present, in this country, about 
15 foundries of varying size making successful light 
steel castings. 

Putting aside crucibles and converters which are 
not so successful as the electric furnace in the 
hands of a really skilful steel maker, the types of 
furnace chiefly in use in this country are the 
Schneider, Heroult, and ‘‘ Electro-Metals ” furnaces, 
in sizes varying from those capable of taking } ton, 
to those capable of taking 12 tons to 15 tons at a 
charge. Probably the most suitable size for general 
work in castings ranging from 14 Ib. to 140 lb. 
weight is the 2-ton furnace, but even in this small 
range it is desirable to have the furnaces graduated 
in size and used near the type of casting which they 
would be chiefly employed on, and the best plan 
is for the very hot metal required for the smallest 
and thinnest types of castings to be shanked direct 
from the smaller furnaces to a floor of moulds laid 


| out close to them, while the larger work, which can 
be conveniently poured at a lower temperature 
from a 2-ton to 5-ton ladle, is laid out ini a large bay 
with a plentiful supply of cranes and also containing 
the larger furnaces. As some guide to the rate of 
production, which may be expected, an efficiently 
run 2-ton unit should provide 60 tons to 70 tons of 
steel in ladle in a week of 140 hours, working 
continuously on either the two or three-shift 
principle. This, of course, does not apply to a 
single furnace by itself, but to one of a set of units 
containing at least one stand-by. 

The sand required for this type of moulding 
differs completely from that used for iron foundry 
work, and considerably, both in character and 
treatment from that used for heavy steel castings. 
Its physical condition should be hard, sharp and 
not easily friable. Chemically, it should contain 
97 per cent. to 98 per cent. of silica, and as little 
matter of other kinds as possible, though a small 
quantity of iron is not objectionable. In regard to 
size, it is probably as well that the sand itself should 
not pass through an 80-mesh, as its texture will be 
rendered decidedly finer than this by the clay used 
for bonding. The best clays for this purpose 
contain about 30 per cent. of alumina, as little 
organic matter as possible, and, according to 
Professor Boswell, a certain amount of iron is an 
advantage. The sand and the clay to be used 
should be very thoroughly mixed and milled and the 
moisture of the resulting mixture can be as much 
below 4 per cent. as will allow the sand to take a 
good impression of the pattern and not crumble or 
fall out when being dressed or turned over. 

Most of the foundries at present producing this 
class of castings in this country suffer from their 
work being too much of a jobbing nature, and from 
having to cater for too many classes of customer 
with very varying ideas as to the designs of the 
castings they require; but this matter will be 
further discussed at the end of the present article. 
Taking foundries as they are now, a good iron 
moulder will usually make a good steel moulder with 
a little training, and small quantities and intricate 
patterns are always best handled by this class of 
labour, or its apprentices, where the work is simple. 

For all types of light castings where large numbers 
per week are required and where the designer has 
paid reasonable attention to the necessities of 
moulding, machine moulding is better both as 
regards the quantity and quality of the work ; for 
the pattern, if once correctly made and carefully 
used on a machine will last far longer both as regards 
its total life and the condition and accuracy of its 
surface than a pattern which has been rapped 
and pulled in and out of the moulds by hand. In 
this connection, patterns even for floor moulding 
are better made of metal wherever there is sufficient 
quantity of castings required to justify this course, 
for in the event of the moulding sand becoming too 
close and supplies of sharp sand not being available 
owing to railway congestion or other misfortune, 
thorough and conscientious venting, though good 
for the mould and the casting to be made, is a sure 
method of damaging the surface and letting moisture 
into a wooden pattern. 

Prior to the war, moulds for all classes of work 
in steel were nearly always made in green sand, 
and then baked, being painted with tar from time 
to time in the process. There is no merit in this 
procedure in itself, and for 90 per cent. of the light 
steel castings now made, it has been found that a 
green mould does all that is required. The method, 
however, still retains its merits for very thin work 
and cored pressure work, provided the mould is made 
suitably weak, and well vented. Its adoption arose 
probably from the fact that, owing to the high 
temperature at which most and especially very light 
steel castings are poured, the generation of gases 
from moisture and organic matter near the surface 
of the casting was so rapid, that, even with a pretty 
free and open sand, these gases could not get away 
with sufficient rapidity to prevent blowholes and 
sponginess in the metal, and in the early stages of 
the trade this sponginess was often wrongly attri- 
buted to the condition of the steel and not to the 
condition of the sand. Blowholes, as opposed to 
drawholes, and short-running or sponginess, due 





to the condition of the sand are very frequent causes 





of unsatisfactory castings, and in this connection 
it may be mentioned that the practice of piling, 
now fairly common with light iron castings and 
snap-flask work generally, is probably net so 
successful as might be expected, owing to the steam 
generated in the lower moulds getting into the 
upper moulds before the steel does, and preventing 
the exit of the gases properly belonging to the 
moisture or organic matter present in those moulds. 
This same trouble is apt to occur when two patterns 
(parts, for examples, of a set) are separately cast 
in the same box. It is much better in cases of this 
kind to endeavour to cast all the parts in the box as 
nearly as possible simultaneously from a suitably 
situated runner. 

Core-making has now become almost the most 
important part of moulding in a light steel castings 
foundry doing a reasonable amount of repetition 
work, as so many castings, even when reasonably 
designed, require a certain number of external as 
well as internal cores, and this point can easily be 
brought home to users of this type of casting by 
mentioning that the average back axle casing, a 
fairly simple looking casting when complete, takes 
from 10 to 18 cores in its make-up, the number 
required usually being near the higher figure. The 
amount of labour and skill required in a case like 
this at once becomes apparent when it is remem- 
bered that only a comparatively few minutes are 
required to make the cope and drag complete on a 
moulding machine, and, of course, if the machine 
is not to stand idle, all these cores have to be made 
in approximately the same time. With regard to 
the quality of sand used in core-making, one similar 
to, but rather finer than the facing sand for the 
moulds is desirable, and a great many more cores 
have to be baked than moulds, in order that the 
core may be made of thin section and well vented 
or filled with ashes, so that when the casting con- 
tracts it is not torn asunder on a solid resisting 
internal body. For this class of work, metal core- 
boxes are, wherever possible, desirable, just as are 
metal patterns, and in any case cores should be made 
in boxes, and strickled or formed otherwise as little 
as possible, 

Pouring the steel should, as a rule, be done as 
slowly as is consistent with filling the mould without 
any cold shuts, and moulds should be cast as far as 
possible with those surfaces which are going to be 
machined downwards, as in iron practice. This, 
of course, is impossible in a great many light steel 
castings, for many of them are machined almost 
everywhere, and in this case the only remedy is an 
elaborate system of chilling, including chills left in 
the body of the casting, where a heavy section of the 
metal by its slower cooling would tend to be pulled 
asunder or used as a feeder by more rapidly cooling 
portions around it. 

The design of light steel castings in this country 
is only now beginning to receive the attention 
which from the first was its necessary due, and even 
to this day quite a number of drawings and patterns 
for light steel castings are produced, from which a 
sound casting in all cases cannot reasonably be 
expected. In this connection the most hopeless 
fault is found when a thick section is merged into 
from all sides by thinner sections. In this case, 
the troubles mentioned above when dealing with 
casting are inevitable. 

Failures in light steel castings arise from a 
multitude of causes, but the chief among them are : 
(1) Short-run Castings, which are due either to using 
too cold a metal for thin sections or to insufficient 
venting producing a gas-lock in some portion of the 
mould, the gas simply preventing the metal from 
flowing into that portion. 

(2) Slag.—In the case of light steel castings 
poured from the bottom of a 2-ton or 3-ton ladle 
with a good thick protecting slag on the top of the 
metal, a certain number of castings which prove to 
be partly slag are inevitable, and the usual practice 
in this case is to see that when the bottom of the 
ladle is being approached, the metal is only run 
into unimportant castings. There is no danger of 
the customer receiving castings with this fault, as the 
very severe fettling required by the steel casting 
effectually ensures a defect of this nature making 
itself evident. 


(3) Blown and Spongy Castings are caused by 
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rising metal, a moist and badly vented mould, 
the presence of small pebbles (which split against 
the surface of the casting), and dampness adhering 
to external chills. In the early days of the trade, 
a good deal of spongy work was always attributed 
to rising metal, where it should more correctly have 
been attributed to the condition of the mould. 
Analysis and micro-structure will always show 
which of the principal causes it is, but as a good 
rough guide it may be taken that rising metal gives 
a casting which is spongy all over, whereas bad 
venting and moist sand, &c., usually give castings 
which are only spongy in places, and those places 
where an experienced moulder would be led to 
expect it. 

Repetition work is now done almost entirely by 
machine, and for steel castings there is no doubt 
that the jolt-ramming type of machine is the type 
required. In a steel casting it is essential that the 
* face should be hard and the backing moderately 
weak, in order that the high temperature of the 
metal and its weight shall not break up the face in the 
first place, and the slower cooling portions shall not 
be torn apart by a mould which is uniformly too 
tightly rammed. There are now several good 
makes of jolt-ramming machines, chiefly air- 
driven, but probably the best machines of this type 
are mechanically driven, either by electrical gear 
or cams. Core-making machinery is likely to play 
a considerable part in the development of the 
industry. The plant in a light steel casting foundry 
most essential to larger output, and least considered, 
is the crane and transport system. It is not too 
much to say that everything in a foundry can work 
faster than this system, however efficient it is; 
and therefore, provided one crane or transporter 
does not foul another, there cannot be too many 
of them. 

With regard to fettling, this is a totally different 
proposition from the fettling of iron, brass or gun- 
metal castings. Sand-blasting has to be done with 
steel shot and nozzles. The usual tumbling boxes 
have not been found sufficient with the hard 
burning on which takes place all over a steel casting, 
and especially in the angles and curves of intricate 
specimens. 

Cutting off runners and risers after sand-blasting 
is most cheaply done with a saw or chisel, but owing 
to the fact that the average light casting is quite 
asymmetrical, it is almost impossible to set up 
castings in quantity to be dealt with quickly in this 
way, and therefore the oxyhydrogen or oxy-acety- 
lene flame is the most popular method. The 
castings after that can usually be trimmed to a fair 
finish with a pneumatic chisel and a grindstone. 
Small defects are then ready to be welded, and the 
castings should afterwards be well soaked at a 
temperature of about 900 deg. In this connection it 
should be pointed out that a steel casting of about 
0-2 per cent. carbon, low silicon and manganese, 
properly soaked, will give tests equal to the best 
forged or wrought mild steel, and be in every way 
just as reliable, but if this heat treatment has not 
been employed light mild steel castings might, as a 
rule, just as profitably have been made from 
malleable cast-iron, and with the latter material 
the finish would always have a nicer appearance. 

Little need be said about organisation, for though 
it is the line along which most progress will have to 
be made, it usually will take its general form from 
procedure in the establishment to which the foundry 
belongs. Generally speaking, a light steel castings 
foundry of any size would very profitably employ 
an experimental department to determine the Best 
way of making moulds before putting a repetition 
job into bulk production. In this connection there 
are several dangers, however. Such a department 
should avoid a method which cannot, be practically 
employed with machine moulding, and of two 
methods should choose one which is most suitable 
to the boxes and tackle existing in the foundry, and 
if the tackle is not adapted to the best method of 
casting, this fact should be put on record. 

The experimental department also should not be 
used as a rate-fixing department. This is a most 
fatal error. Its chief function being to find the best 
way of doing a job; the rates should be fixed after- 
wards, keeping in view that the job has to be done 
according to the method described. 





Piece work is applicable to every job done in a 
foundry or fettling shop, and for the ultimate good 
of both the skilled and unskilled men in the trade, 
they should be induced to adopt it at whatever 
expenditure of tact and energy, for while the 
industry is exceedingly well placed for the next 
year or so, a well-organised and properly rated 
industry alone will survive the severe competition 
to be expected from Belgium, France, Switzerland 
and Germany when the rate of exchange and other 
factors not regulated by the nature of the industry 
itself have settled down. At present the rate of 
exchange is inclined to work in our favour, both 
as regards Switzerland, where the sovereign is 
depreciated, for their selling price is apt to be too 
high; and the other countries mentioned, where 
the sovereign is enormously appreciated, owing to 
their difficulty in getting raw material, but this state 
of affairs will not‘last indefinitely. 

As has just been remarked, the future of the 
industry should be good for some years to come 
in any event, but when competition begins to arise 
the armour of the industry will, if unchanged from 
the present, show several weak spots. Probably 
the best way to establish this young industry while 
it is now in a healthy infancy would be for the 
light steel castings users to combine with the present 
manufacturers and arrange to parcel out the work 
to those manufacturers in such a way that one firm 
is only engaged on two or three standard types of 
job, this being with regard to the repetition work 
With regard to the jobbing work, any small quantities 
of this type should be reserved entirely for two or 
three foundries suitably equipped with a proper 
range of furnaces and the bulk of the skilled steel 
moulding labour, so that the two types of work 
are not mixed, and the various factories are in 
consequence not saddled with the extremely 
complicated and expensive work-allotting and 
costing systems which would now be necessary to 
disentangle the costs of those foundries where 
more than 50 or 60 types of pattern are coming into 
and going out of work weekly. 

Until something in the nature indicated is done, 
the next best step is for the buyers and users of 
light steel castings in this country to support the 
home producers, even in the face of a little financial 
disadvantage, in order to enable this very essential 
industry to secure the place in this country it was 
unable to take prior to the war. 





CAVITY WELLS IN INDIA. 

In continuation of the article on Percolation Wells 
in India, published in our last issue (vide page 153 
ante) it is proposed now to deal with what are 
known as “ Mota” or “ Cavity”’ wells. In alluvial 
soil where a stratum of a sufficient depth of clay 
overlies water-bearing sand, a ‘“‘ Mota ” or “‘ Cavity ” 
well can be installed. The masonry cylinder 
forming the well steining should be impermeable 
and sunk into the clay to a sufficient depth to make 
a watertight joint. If the cylinder has passed 
through water-bearing sand above the clay, all leaks 
under the well centre must be carefully stopped up 
so as to prevent any inflow of sand into the well. 
The inside diameter of the cylinder should be of 
sufficient size to receive the pumping or baling 
apparatus and to contain the sand brought up by 
the pipe or borehole to be described later. When 
the masonry cylinder has been well bedded into the 
clay, and the curb made as watertight as possible, 
a borehole, or pipe, is driven through the clay to 
the underlying sand ; as soon as the pipe is clear 
of the clay, and reaches the water-bearing sand, the 
head of water drives water mixed with sand up the 
borehole into the well. Sometimes there is such 
a rush of water that the men working in the well get 
drenched before they can escape. The sand is 
cleared out of the well and the water pumped or 
baled out of the well, when the water rushing in 
from the water-bearing sand below, again fills the 
well with sand and water. This operation is 
repeated until the in-rushing water ceases to bring 
sand along with it ; when the well is ready for use. 
_ The removal of the sand from the water-bearing 
stratum below the clay must cause a cavity under 
the clay bed, and just below the borehole ; therefore, 
80 long as the velocity of the water flowing through 





surface of the cavity greater than the velocity of the 
critical discharge per square foot area of the sand, 
the cavity must continue to enlarge and the sand 
displaced will be carried up into the well. The 
function of the cavity is therefore to provide for- 
the discharge of the water an area of sand sufficiently 
large to reduce the velocity to a point at which 
the critical discharge per square foot area of the sand 
isnotexceeded. Fig. lexplains matters. The pipe, 
at its lower extremity, should not project into, but. 
should be flush with the clay; and at its upper 
extremity should not project more than 2 ft. into. 
the well. The depth of the cavity will be greatest: 
at the centre, gradually diminishing to nothing where 
the sand meets the clay roof. The maximum depth 
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for a cavity of large size will be scarcely 1 ft., the 
average being about 3 in. It will be thus seen that 
given the conditions for constructing a ‘“‘ Cavity” 
or “ Mota” well, a greater quantity of water can be 
obtained from it than from a percolation well of 
the same diameter. The supply is also independent 
of the diameter of the well. A diameter of 7 ft. is 
required for manipulating the Mote, or leather 
baling bucket, and assume that a cavity has been 
formed by the remoyal of 230 cub. ft. of sand. 
Taking the average depth of the cavity as 3 in., the 
diameter of the cavity, if circular, would be about. 
34 ft., or the ““Mota”’ well of 7 ft. diameter would 
be equal to a percolation well of 34 ft. diameter. 
The conditions necessary for a “Cavity” or 
“Mota” well are, that there must be a layer of 
clay or other firm impervious substance of sufficient. 
strength to bear the weight of the masonry cylinder 
and roof in the cavity in the sand below. The layer 
of clay must not be of such great thickness as to 
make the cost of boring prohibitive for ordinary 
irrigation wells. The layer of water-bearing sand 
must be at a sufficient depth below normal ground 
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water-level to obtain the head of water sufficient 
to force the sand and water into the well. For 
ordinary depths the head required is :— 

(i) Ten’ feet to obtain velocity in the tube to 
move the sand and give the required discharge. 

(ii) Five feet depth in the well for the leather 
bucket or baling apparatus to work in. 

(iii) Three feet for fluctuations in the ground 
water-level. 

That is, the normal depth of water in the masonry 
well should be about 18 ft. The pipe should be of 
such a diameter as to reduce friction to an economical 
limit, and the projection of the pipe into the well 
should not be so high as to reduce the head requisite 
to give the water the necessary velocity sufficient 
to move the sand and form the cavity. If a cavity 
well begins to yield a diminished supply, it is due 
to either the general fall of the ground water-level 
in the locality, or the choking up of the bottom of 
the well and borehole. The rubbish should be 
cleared out, and if sand is found at the bottom 
of the well, there is possibly a leak between the 
well curb and the clay foundation, or a crack or 
hole in the masonry cylinder which allows sand 
from the layers above the clay to percolate into the 
well. This can be remedied by plugging the curb 
or repairing the cylinder. The sand may also be 
due to the subsidence of the clay foundation, when 
the defect becomes serious, and requires skill and 
ingenuity in overcoming the difficulty, 
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The example described below shows how the cavity 
principle was applied in the case of a deep borehole 
in order to obtain a supply of potable water for a 
small town in India; the surface and subsoil water 
being contaminated. The, locality was the flat 
alluvial delta of the Cauvery River. A borehole, 
5} inches internal diameter, was sunk through the 
alluvial clay to the sandy strata below, vide geological 
section of the boreing, Fig. 2. The pipe was first 
taken down to a depth of 318 ft. below ground level, 
and attempts were made to pump water from the 
various strata of sand found below the clay, but 
without success, the pipe invariably becoming 
choked with sand. It was then suggested that the 
cavity principle be tried ; the pipe was accordingly 
raised to be flush with the bottom of the stiff black 
clay, at 215 ft. below ground level ; a masonry well, 
6 ft. in diameter, was sunk round the borehole to 
a depth of 28 ft., and lined on the inside with a steel 
cylinder to exclude the subsoil water; and a 
watertight joint was made between the borehole 
pipe and the inside of the well by a plug of concrete. 
In order to fagilitate the clearing out of the well 
a saddle branch, 4 in. in diameter, fitted with a 
valve, was fixed to the borepipe 2 ft. 6 in. above 
the concrete plug (see Fig. 2). The cavity was 
formed by first closing the valve on the saddle 
branch, and pumping the well dry, ‘The valve was 
then opened and water and sand rushed into the 
well. The valve was then closed, the water pumped 
out of the well, and the sand cleaned out. The 
operation was repeated until 68} cub. ft. of sand had 
been removed from below the clay stratum. The 
curve (a), Fig. 3, shows a yield test made on July 6, 
1912, before the sand was removed ; and curve (5), 


Fig. 3, shows a yield test made,on October 16, 1912, 
after 68} cub. ft. of sand had beenremoved. Fig. 4 
shows variations in water-level in the borehole, and 
in the subsoil water-level of the . The 
success of this experiment has led to another bore 
being put down in the locality some 1,700 ft. from 
the well above described. The bore pipe in the new 
well is 12 in. internal diameter, and in order to 
obtain a head sufficient for scouring purposes, the 
catch well is being made 40 ft. deep. 





RECENT MACHINE TOOL DEVELOP- 
MENTS.—No. XIV. 
By Joszrpn Horner. 
Drilling Machine Spindles.—These have been 
subject to changes consequent on the increased 
speeds which have become necessary, and also by 
reason of the greater severity of the axial thrusts 
imposed. These facts have occasioned the sub- 
stitution of ball races for both radial and endlong 
pressures. At the same time methods of driving 
have been much improved, and better support has 


Fig. 280. Fig. 282. 
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been afforded to the journals. The feature which 
characterises the spindles of present-day machines 
in strongest contrast with that of the designs, 
which, without being very old, are hardly recent, is 
the great increase in speeds. These, in some of the 
ighter machines approach those of grinding spindles. 

le there has been a general speeding-up of all 
machines consequent on the use of drills of the 
high-speed steels, the greatest advances are asso- 
ciated with the sensitive designs. Here the speeds 
for the smallest drills may as high as 10,000 





r.p.m., and the feeds correspondingly rapid. The 


, all belt, or gear driven from 


common and ha centres fixed, or adjust- 
able. While te mast cae the epiadhe i taddioen. 


general 
increasing numbers for s specialised 
The gross output of these machines can 


factures. 
be seriously lessened if but slightly uneconomical 
features are incorporated, the non-e due 
to which may be only counted in per 
operation. 


The early spindles, suitable enough for the speeds 
then in use, suffered from two defects, the plain 
bearings for the journal necks, with much resulting 
friction, and the plain thrust washers located below, 


descent, and the driving element makes. a sliding 
fit over and in it, so that the spindle while being 
rotated can be fed. The driving was, and still is, 
in heavy a ra ten bevel, or spur 
gears. Even w were t, gears were re- 
tained, and these, in consequence of their friction 
and noise, seta limit to high speeds. A long step in 
advance was the substitution of the belt drive to a 
pulley encircling the head of the spindle, to which 
the belt is brought, and returned over jockey 
pulleys. Later, the pull was taken off the spindle, 
and transferred to an encircling bush or sleeeve. 
The feed, instead of being through a screw cut on 
the spindle and ratchet gear was transferred to a 
pinion and rack cut on the outside of a lower sleeve, 
through which the spindle passed. With various 
improvements, this general design is retained on 
many machines, the principal changes being those 
that concern the bearings. 

Ball Races.—The fact which now dominates every 
other in spindle design, in the sense that it is now 
being nearly universally applied, is the substitution 
of ball races for plain, smooth 
friction is perhaps one-fourth that of.plain 
a fact that is favourable to the speeds. 
many of the earlier spindles, pressures 
end thrusts were frequently combined as in 
bicycle type with diagonal lines of pressure, as is 
done in many grinder spindles. Almost invariably 
now separate races are used for the two kinds 
en ee et an a 

Gene y 
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instead of running loosely in contact. 

the radial pressures are taken in the pulley, an 
the ball thrust below, close to the termination of the 
spindle. In some, however, two ball thrusts are 
fitted, one at the bottom, and the other about mid- 
way between this and the pulley. 
spindles there does not seem to be much necessity 
to make the separation, since a very moderate 
thrust load can be taken by a radial bea: 
sufficient for small drills. This is more 

correct of the Skefko design, than of the ordinary 
types. 

Eaamples of Drilling Spindles.—Fig. 280 is an 
illustration of the spindle of a drilling machine of 
the bevel gear-driven design. are 
by spur gears on horizontal shafts (not shown) in 
conjunction with a four-stepped belt-driving cone. 
Feeds are through three-stepped belt cones, and 
worm . "The spindle is driven by the bevel 
wheel ly through one key groove, into which a 
long key, occupying the bore of the gear, fi 
key being anchored in the bore. Only one 
is cut—in high-speed there are t 
counterbalance. The lower ion of the 
rotates in a long sleeve, cast-iron, 

the arm. To this a rack is screwed, 
operation of the feed from the pinion, and for 
naan Saiveenent, Thrust is taken by a 

between the shoulder of the drill socket and 
the lower end of the sleeve. Locknuts above the 
sleeve compensate for wear. The design 
rather crude now, but the form was long in evidence, 
and many such machines must be in use to-day. 
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Fig. 281 is an example of the method now usual 
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of driving @ spindle with a pulley which does not 
encircle the spindle directly, but on an intermediate 
sleeve, a method which relieves the spindle of a 
direct pull, making the feeding easier, and preventing 
the “whipping” action that may cause fracture 
of the drills. The sleeve is supported in the upper 
arm of the machine. The pulley boss is very long, 
and a feather key is fitted into its upper portion, 
over which the key-groove cut in the spindle slides 
in its vertical movements. The spindle is con- 
tinuous, the feed being imparted through a rack 
and pinion. A head sliding on the face of the 
upright of the machine carries the pinion, and its 
shaft. 


Fig. 282 is an illustration of a heavy spindle for 
a radial drill, a design far removed from that of a 
high-speed sensitive machine. It is divided into 

the rotating drilling spindle below, and 
ee above with its rack and pinion, 
a@ screwed bush, and end thrust 
Gomes fio friction washers for which a lubrication 
channel is provided. The rotation of the spindle 
is through a train of spur gears, actuated by reversing 
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bevel gears on a horizontal shaft. The direction of 
rotation of the spindle can be reversed by the 
double-ended claw clutch seen. Its ight is 
counterbalanced with a disc that encircles a tubular 
casting which surrounds and encloses the rack- 
operated portion of the spindle. The weight is 
attached with cords, passing over guide pulleys to 
the top of the spindle, The rotating portion below 
slides through a quill, on the outside of which the 
double-ended clutch is feather-keyed, the spindle 
is also feather-keyed to the sleeve in the lower 
bearing. The bosses of the last pair of spur gears 
in the feeding train encircle the sleeve, and when 
the clutch is pulled up, or down into mesh with the 
jaws on either of the gears, the latter drives the 
spindle. 

Fig. 283 is representative of recent practice in 
sensitive machines. The pulley is fitted with two 


radial ball bearings, the outer rings of which are 
secured in the bore, between top and bottom cap 
plates, and with a separating bush. The inner rings 
fit outside the sleeve that encircles the spindle, 
with freedom to slide, the upper cap is the trans- 
mission driving element, having two keys that fit 
the spline grooves on opposite sides of the spindle, 
so maintaining balance. The lower portion of the 
spindle is enclosed in a sleeve, with clearance, and 
runs at the bottom in a radial, and a thrust bearing. 
The outer races of the radial bearing are a push fit, 
but are free to accommodate themselves to changes 


with heat. The thrust washers are made fast, one 
on the sleeve and against its shoulder, the other in a 
recess in the pulley bore, but with clearance next 
the sleeve. At the lower end, the radial race has 
its inner ring fast on the spindle, and the outer is a 
push fit in its housing with freedom to slide endwise. 
The lower thrust washer, tight on the spindle, lies 
on the inner race, the upper washer is tight in]a 
recess in the housing, with clearance next the 
spindle. The radial balls are % in. larger than the 
thrust balls. All are enclosed in cages. “a 

Milling Machine Spindles.—These are linked with 








Fig. 285. 
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in the length of the spindle. The races for the 
thrust bearing are between the inner radial race and 
the shoulder of the box, and the end of the sleeve. 
The sleeve and bearings are confined with locknuts 
above. The feed rack is cut on the sleeve. 

The next Fig. 284 shows the application of 
Hoffmann races to the spindle of a sensitive machine. 
The pulley, driving the spindle through two splines, 
runs on @ sleeve fixed in the upper arm of the 
machine. The spindle runs in a long lower sleeve, 
sliding in the arm there, and having a rack feed. Top 
and bottom bearings have separate ball and thrust 
races. The pulley has two radial bearings separated 
widely to afford ample support, and to ensure an 
even drive. Their outer rings are held tightly in 
the pulley bore in their separated positions, inner | a 
rings are a push fit on the sleeve, but have slight 





freedom of movement if the sleeve should expand 
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those of the lathes on the one hand, and of the 
drills on the other. The horizontal spindles are 
allied to those of the lathes, the vertical with those 
of the drills. 

The main spindle of a heavy pillar and knee 
machine is shown by Fig. 285. ‘The resemblance 
to the lathe is nearly complete, except that the 

indle is hollow to receive a draw-in bolt for arbors. 

e spindle runs in a plain bearing, coned at the 
front, and a parallel bearing at the rear. Each has 
a locknut for up wear. Thrust is received 
on washers at the front of the front bearing. The 
fitting of the cone pulley and back gear is identical 
with that of common lathes. The front gear is 
keyed on the spindle, to be locked to the cone with 


& spring 
The Sakic ide hbaty ‘Brown! Bhidepe 
milling machine is shown by Fig. 286. It is driven 
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through gears from the pulley shaft (not shown). 
Gears are slid into mesh by means of a pinion and 
circular rack encircling the sleeve on the spindle. 
The bearings are similar to those of lathes, with a 
coned journal neck in front, and a parallel one in the 
rear, with ring lock nuts for take-up. End thrust 
is received on collars enclosed at the front, next 
the nose collar. 

Fig. 287 is the back gear spindle of one of the 
Le Blond machines. For it, the old eccentric throw- 
out is retained. But the two sets of back gears are 
put in and out with internal ring friction clutches. 
The eccentric spindle is encircled with a sleeve on 


The double clutching mechanism comprises two 
rings slotted to receive the wedge blocks. 

The spindle of a horizontal plano-milling machine 
is shown, Fig. 288, with a slabbing cutter mounted 
in the view above, and with a face cutter in the view 
below. The actual spindle is contained wholly 
within the slide, mounted on one upright. The 
extension in the upper view is an‘arbor fitted to 
the spindle at one end with a shank, of a standard 
taper, and a clutch, and running at the other end in 
a bearing in the opposite upright of the machine. 
A spline key for driving is fitted at the main bearing- 
leftehand. The spindle is driven through change 





Its tension is regulated by the screw at the.top. 
The former pin is seen below clamped with screws, 
The spindle runs in plain bearings, coned below, 
parallel above. A universal joint ormnann sto MJ 
telescopic shaft from the countershaft. 

The spindle shown in Fig. py A 
vertical milling and profiling machine, The bearings 
are carried on a saddle that is supported on a croas- 
rail, The lower bearing support has jvertical 
movements through a screw, to follow the cutter, 
and thus avoid overhang and consequent deflection. 
The lower journal bearing for the spindle is doubly 
coned, like that of many lathes—aJlow-angled‘cone 











Fig. 289. 
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which the gears and clutches are mounted. Though 
the sleeve bearings are plain and parallel, they are 
very long, and diagonal crossing lubricating channels 
are cut on the journals. The method of putting 
either one of the back gears into mesh is with a 
doubly-bevelled dive-key, moved in either direction 
by the clutch, slid along the sleeve with a lever. 

When moved to the right it tightens the dive-key on 
the back of the wedge in the pinion, when it is slid 
to the left it tightens the wedge within the wheel, 





Fig. 291. 





Fig. 295. 
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gears. Its’main or driving bearing has double- 
coned journal necks facing outwards, both in the 
same direction. Take-up, provided for on the rear 
cone, also draws the front cone back. The spindle 
is hollow to receive a drawbolt, going to the end 
of the spindle. The maximum length of arbor is 
shown, which might be all occupied with slabbing, 

and gang cutters. Or, as drawn, with one of 
moderate length only, the supplementary portions 
of the arbor being occupied with a series of com- 
paratively short make-up collars, all tightened with 
the nut at the right-hand end. The lower view 
shows the front elevation of the spindle slide, with 
a face milling cutter with inserted teeth mounted. 
It is screwed to a supplementary adapter that takes 
the place of the cutter arbor in the upper view. 

This example is from the design by Messrs. Darling 
and Sellers, Limited. 

The method of supporting ae _— tie 
spindle in a profiling milling mac the 
Machine Company is shown by Fig. 289. The 
spring used for the purpose is enclosed in a tube. 
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terminating in a short, steep one, to lessen risk of 
seizing. It is adjusted with lock nuts. The nose 
is bored to a standard taper for cutters, fitting also 
with a clutch. A support is provided for the lower 
end of the cutter arbor, being bolted up to the 
bottom beari The spindle is carried in a parallel 
bearing immediately above the cone, and again 
in another\at the top, through which the splined 
. The rotation is derived from bevel 
gears (not shown), with a reversing clutch, thence 
through spurs, the last gear in the train being keyed 
on a sleeve that encircles the spindle, and carries 
the key over which the spline slides. The sleeve 
is secured endwise with locknuts. 

Miscellaneous Examples.—Fig. 291 is an example 
of a spindle that is subjected to practically no wear. 
lt is that for the dividing work-head of a gear cutter, 
which carries the work-arbor, and is only turned 
for the indexing, and when making preliminary 
adjustments. It has at each end, 
adjusted by closing in the split bosses, carries the 
dividing wheel at the rear, and a faceplate at the 
front. 1t is hollow to receive a drawbolt, to pull the 
arbor in and secure it, and has its, nose bored to 
a standard taper. 

Fig. 292 is typical of the group that comprises the 
dividing heads used on Universal milling machines. 
The spindle has long bearings in the swivelling head, 
being tapered at the front in the solid metal, 
parallel at the rear in a tapered bush. Wear, is 
taken up between these through the clamp ring at 
the right hand, which secures the spindle endwise. 
There is practically no wear on the spindle, since its 





rotations are only for the purpose of indexing. 
This is provided for directly, for low numbers by 
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the index plate at the left ; and by the worm, and its 
wheel that encircles the spindle, these being actuated 
from an index plate (not shown) for fine divisions 
and spiral work. 

Fig. 293 illustrates an unusual form of adjustment 
for a parallel lathe journal neck. The cone is thrust 
along in its seating through the ring nut with an 
internal collar in the end of the cone, being itself 
jeremy with a locknut threaded over it, the nut 

secured to the head with a screw. Thrust 

ce thar ng ont ache tbe radbener ade) 

balls running between a seating registered into 

‘as head, and another formed in one of the locknuts. 
Fig. 294 is a bearing in the table of a milling machine. 
The bearing for the feed screw is plain, and two 
double ball thrusts are fitted with cages. Fig. 295 
is the lower journal ing for the spindle of a 
.vertical miller. The neck is parallel, and the bearing 
plain, but a ball thrust is included. The adjustment 
is by the lock nuts at the top of the bearing. The 
take-up for the coned bush is with two circular nuts. 
Fig. 296 is a section through the vertical cutter 
spindle of a gear cutter. The spindle is hollow 
to receive the arbor. It is driven directly through 
the spur gear keyed on the top. Its lower end is 
supported in a steady, in a parallel bearing adjusted 
with nuts. The lower nut affords protection. A 
hood guards the upper nut from falling chips. The 
main spindle bearing is so long that no provision 
is necessary for take-up. Lubrication is effected 
through the hole seen, and the groove. 





ARRANGING FUNCTIONS TO FIX 
RESPONSIBILITY. 
By A. WuHrITeHEaD. 

DisPLAy Ep in the shops and offices of a well-known 
engineering works in this country are a number of 
texts printed in bold letters. One of them, repeated 
in several different places, says, ‘Organise and 
Specialise.” It is a fine text. Brevity is its sole 
fault, although, it would lose all its force if it were 
extended to tell how to organise, and in what to 
specialise. It could never be long enough to tell 
completely. During the last few years, especially 
quite recently, hundreds of works and factories have 
been entirely or partly reorganised. And the re- 
organisation has largely consisted in defining and 
fixing the duties and responsibilities of each member 
of the staff (using that word broadly) in a different 
way so that each would become much more a 
specialist. There is everything to be said in 
favour of this; but there are divers ways of doing 
i. 

Suppose a farmer employed three labourers to hoe 
a 3-acre field; they might mark the field off into 
three equal parts and hoe each his separate acre. 
That would be unsociable, but each would carry 
the responsibility for the part he hoed. Again, they 
might, actually of course they would, work in 
company side by side, so that although each would 
hos one acre as before, it would be very difficult 
to say which man was responsible if patches of 
weeds showed here and there soon after they had 
finished. The work could be divided up in yet 
another way by instructing each man to specialise 
in different kinds of weeds. For instance, if the 
field were infested principally by thistles and docks, 
one could concentrate exvlusively on thistles, the 
second on docks, and the third man, who would 
naturally let the others precede him, all the other 
weeds. If this way were followed, the first two 
could always shirk responsibility by alleging that 
they had done their duty, but that the third man had 
undone their good work. All would suffer, how- 
ever, by this plan, because each one would have 
to go over the whole of the 3 acres. This seems 
fantastic, yet some so-called ‘modern’’ methods 
of dividing up responsibilities or duties are of the 
same kind; they cause specialisation to take place 
in unnatural ways along unnatural lines. A man 
may specialise in a small field, but study everything 
within that field; or he may study only certain 
phenomena in a large field. The total amount of 
knowledge arrived at might be about the same in 
both cases, and different individuals would prefer 
some one way, some the other. But the man who 
specialised narrowly in a field would find it 
very hard, he would find it impossible, to restrict 
his attention and thoughts solely to the prescribed 





phenomena. He would be not only tempted, but 
compelled to observe and study the numerous other 
phenomena which were present and active in effect 
on his special subject ; so that unless he had more 
than ample capacity, he would be likely to fail to 
specialise and work effectively at all. 

Therefore, in arranging the functions of technical 
staff, foremen, &c., it would seem desirable to give 
each a field suitable to his capacity, and to require 
him to know everything in that field thoroughly 
well. But the boundaries must be definite. To 
make the meaning quite clear we will consider 
a works having between 2,000 and 3,000 employees, 
and three standard products A, B, C, which are not 
dissimilar to produce, and which it is proposed to 
make in large quantities regularly, as economically 
as possible, i.e., on what is called mass production 
lines 

The size of the works is fixed at the above figure 
because in a small works specialisation cannot often 
be carried very far. A, B, C might represent for 
instance small petrol engines of three different 
sizes; or if it were a product as, for example, a 
motor-chassis, it might be considered as built of 
** A,” the engine; “ B,” the gear-box; and “‘C,” 
the front axle and remaining parts. Since it is 
desired to produce economically, the methods must 
be what is implied by “ intensive” ; to be properly 
intensive the quantities must usually be large and 
flow regularly, and this is implied by the term 

** mass production.” 

The term mass production is often used very 
loosely. Really it is the intensest form of intensive 
production. It is intensest because only when 
large quantities are flowing do the fullest oppor- 
tunities arise for economy. A few years ago we 
used to hear of repetition work. That was supposed 
to be far in front of what many of us were engaged 
upon. In those days the tool-room was frequently 
a man in a corner of the shop. But the work was 
sometimes fairly interchangeable, and a repeat 
order would often follow soon enough to prevent any 
special tools being converted to other uses. And the 
workmen and foremen would remember the pitfalls 
which were previously encountered and try to avoid 
them the next time. So, in course of time the result 
was reasonably good and obtained fairly econo- 
mically according to the ideas then prevailing. 
Especially was this the case when we got on to 
“* quantity production.” 

Nowadays who does not claim to be an expert{in 
mass production? But true mass production 
involves, as was stated above, much more than 
producing large quantities. Let us select some of 
the leading functions which must. be performed in 


the hypothetical works and contrast the effects of | i 


different ways of distributing them among the 
members of the organisation. It will be convenient 
to take departments or groups of departments 
separately. But before commencing let us assume 
that the essential quality of stability is not lacking 
anywhere in the organisation. A programme of 
production laid down exactly for several months 
ahead, and tentatively for a year or two ahead, is 
necessary. And the design of the products must 
not be liable to sudden changes in any part. In 
other words, the directors of the company must 
have a disciplined, stable policy. 

It takes longer to train even a slightly-skilled 
operator than some people would have us believe ; 
the difference in effectiveness between equal volumes 
of labour employed at different works is much more 
due to differences in the spirit of the administration 
than to differences in the natural abilities of the 
workers. Stability is the prime essential; without 
it there can be no healthy development. 

Drawing Office—The functions of the drawing 
office may be divided broadly into designing, 
the preparation of working drawings, and issuing 
part lists and other instructions to the depart- 
ments which set production in motion. These 
functions are quite distinct, and are sometimes 
carried out in separate offices. For mass pro- 
duction those responsible for design should have 
an extraordinary knowledge of workshop practice 
and the different methods of manufacture now avail- 
able. Therefore it is desirable, one might say 
essential, for them to be in direct contact with the | chi 
workshops and not to learn of the difficulties which 





arise at second or third hand through the other 
offices, which, in fact, if not in theory, would be 
more in touch with the works. 

There are some small advantages in making the 
offices separate, for instance, in designing in one 
office, and preparing workshop drawings in another ; 
but the overlapping and duplication of work which 
separation involves quite overbalances them. The 
natural way of distributing the designing of products 
A, B and C, is to give “A” to one section, and 
“B” and “C” to different sections, each being 
under the direction of a leading draughtsman or 
designer who is responsible either directly or through 
the chief draughtsman to the company’s engineer. 

Special requirements for any customer cannot be 
thought of in mass production. The cost of even 
two or three alternatives in the minor details for 
customers to select from is likely to outweigh the 
advantage of attracting more customers. It is 
undoubtedly usually more profitable to make and 
sell fewer of one unvarying product than to sell 
more with variations to suit special customers. All 
these considerations make for a small drawing 
office. But in the endeavour to reach a high 
standard of excellence it is generally necessary to 
maintain a designing staff generously large so that 
at suitable times improvements which have been 
thoroughly tried out may be made. 

There is another way of distributing the work in 
designing the three products ; for instance, if they 
were pumps, petrol engines and air compressors, one 
section of the office could concentrate exclusively 
on designing cyli pistons and connecting rods 
for “‘ A,” “ B” and “‘ C” another section on another 
group of parts, so that each section would specialise 
but similarly to the way it was imagined the three 
labourers might when hoeing docks, thistles and 
other weeds. 

There is no doubt that the drawing office should 
preferably be divided into three sections, con- 
centrating on products “A,” “B” and “C” 
respectively, each section being self-contained and 
responsible so far as regards completing in detail 
designs generally approved by the engineer, and 
preparing and issuing all the necessary drawings and 
instructions concerning them. 

Each of the three leaders, it being a stable concern. 
should be able to carry in his memory the whole 
history of his particular job. No system can 
replace that valuable faculty. 1t is not suggested 
that memory can make a good system unnecessary. 
It is claimed that the best results wil] rarely 
be got if the chiefs of each section have not full 
responsibility over their work and their staft. If 
they are simply leading draughtsmen under a chief 
in the usual way, there is not the same incentive 
for them to accept responsibility ; and that is the 
great essential. 

The chief draughtsman, if any, besides controlling 
all routine work common to the three sections, 
correspondence, &¢., would determine the specifica- 
tion of material for guiding the buyers and designers, 
and so on, being in control perhaps of the research 
staff. But he would not relieve the sectional chief 
draughtsmen of their responsibilities. 

Purchasing. — Taking no account of buying 
general or common stock, it would be very 
convenient in some ways for the special A, B 
and © requirements to be bought by three 
separate sections in the purchasing department, 
a leading man taking charge of each section. 
There are two obvious objections to this system 
It is equivalent to having three purchasing depart- 
ments in competition with each other in the same 
markets. This objection can scarcely be got over 
without giving the chief buyer trouble and responsi- 
bility which he should be free to lay on the shoulders 
of his leading men. 

Of course, in a way, being the head of a depart- 
ment he must carry the whole responsibility ; but 
essentially it must be delegated very definitely by . 
him among his subordinates, and it is the manner of 
doing this which is to be considered. The other 
objection is, that each of the three buyers would 
need to be of far higher calibre than a different 
a makes essential. Providing the draw- 
i and specifications are definite and clear, the 

chief of the whole dopartment has a good technical 
knowledge, as well as business experience, and directs 
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the organisation well, the details of buying can 
almost entirely be reduced to routine clerical work. 
Quantity, quality, dates and rates of delivery being 
properly scheduled for the week or month for a 
suitable period ahead, and the inspection of materials 


as they are received being prompt and adequate, | num 


relieves the subordinates from the necessity of 
having any technical knowledge beyond the amount 
required to understand the specifications and other 
instructions given them. The whole requirements 
of the works can be covered by grouping them 
according to their kind, not to their purpose. 
Suitable lists and schedules must be 
accordingly specially for the department, but that 
is not a great objection for mass production, because 
the infrequent changes allow clerical errors or 
omissions to be discovered early and eliminated. 

By making one man responsible for buying, for 
instance, all the castings, another all the copper 
wire and insulating material, and so on, according 
to the particular kind of manufacture, responsibility 
is definitely fixed in a suitable way. But what does 
“ buying” include ? Will a buyer consider that he 
is not @ chaser, and that urging material is routine 
work to be done by the clerk whose speciality that 
is (although in special cases to which his attention 
has been drawn he will oblige by willingly taking 
an active interest) ? 

Certainly it is reasonable to delegate the functions 
so that one man mekes a speciality of worrying 
suppliers the moment they fail to keep their promise. 
But what happens if the man who placed the order 
is thereby relieved of the least responsibility ? The 
one will say, ‘‘ 1 have placed the order ; 1 have done 
my bit.” The other can maintain that, “We 
placed our orders with such rotten people. When 
everything is overdue how am I to distinguish 
which is most urgent? Anyway, I should have 
reached that drawer to-morrow.” It is altogether 
simpler and better to make the man who places 
the orders carry the whole responsibility until the 
materials are accepted. There is no need for him 
to spend a lot of time in searching through little | o 
drawers full of cards. He needs to take broad, 
rapid views, and charts for this purpose are in 
every way superior to cards. The urging letters 
or other communications which he is likely to 
compose will be more effective than stereotyped 
memoranda from one lacking his definite knowledge. 
And there is a very great advantage in each leading 
man maintaining his own charts; by so doing he 
soon memorises the essential facts and thereby can 
use his energy to better advantage than if he had to 
seek information in records before every move ; and 
if the charts are properly constructed he can hardly 
miss any item. 

Briefly tabulated then, the personnel of the 
department would consist of: The chief; leading 
men responsible for buying one particular kind or 
group of materials (buying being defined in accord- 
ance with the preceding remarks); a general staff 
of typists and clerks to carry out the routine work 
under the direction of the leaders, some being 
attached to one, others performing specific duties 
common to the needs of all sections in the office, 
as found expedient. 

The above disregards some work which falls 
within the scope of purchasing, but roughly it 
indicates the functions of those actively engaged in 
buying. To retain simplicity the scheme depends 
very much on well-designed charts, working strictly 
to sanctions in ordering materials, and genuine, 
continuous mass production, Unlike the drawing 
office, the purchasing department is best run as one 
unit, not three or several, and the man who buys 
castings for example, shares with others the services 
of the general staff in the purchasing office, although 
his individual responsibility (to his chief) to procure 
castings of the right kind, at the right price and 
at the right time is shared with nobody. 

The Machine Shop being much more complex than 
the departments already considered, there is far 
greater opportunity for varying the organisation. 
Grouping the machines in several different ways 
is possible, and each way alters the functions 
of some of the. staff responsible for running it. 
The word staff in this sense is used broadly to 
indicate those above the rank and file, whether 
they are paid a salary or an hourly wage. 


The machines can be grouped according to their 
class or species, and this is the common way. Or 
the machine shops can be divided into three self- 
contained units,.one for each product A, B,C. Or 
grouping can be carried out so that there are a 
r of small sections, each section self- 
contained and complete, and devoted to 
& particular kind of component; as an example, 
there might be a cylinder section, a crankshaft 
section, and so on. Or there can be a mixed 
arrangement of two or more of the above. 

In the first way, the grouping of machines together 
according to species, the foreman over each genus 
is often a lifelong specialist. Consider, for instance, 
the milling machine section. We should expect 
the foreman to have spent the bulk of his workshop 
time in connection with milling, and to know his 
subject well, not only as regards his own shop, but 
by reading and intercourse with others, in a far 
wider sense. In a works employing 3,000 people 
it is likely that the milling shop would be too large 
for one foreman to supervise efficiently without 
— What form then should the, assistance 

? 

lf an assistant be appointed it is desirable for him 
to have full responsibility over a definite part of 
the section rather than partia! responsibility over 
all, otherwise he will not Fame a fair chance to be 
really efficient. The frequent striking inferiority of 
assistants to their chiefs is a matter of common 
observation. Making every allowance for the 
tendency of the best men to rise eventually to the 
top, it is still probable that most of the inferiority 
is due more to atrophy than absence of natural 
ability ; which is another way of expressing the 
common opinion that it is much harder to obtain a 
well-paid job than it is to keep it. The prime 
quality essential for undertaking any staff function 
successfully is that of accepting responsibility. 
We know that many always will evade it, but most 
have to be trained to it either from infancy or later 
in life, Training implies exercise. t real 

OPE portunity of exercising responsibility is a man 

o merely assists often permitted to exercise ? 
It is better to appoint a convenient number of 
charge hands under the foreman, each having 
definite responsibilities over a small section, than an 
assistant foreman. 

All the work which passes through the department 
must have the processes planned out in detail, with 
milling playing its proper part as one in a team. 
This planning would, of course, be done to ensure 
efficiency as a whole, nothing being sacrificed for 
the convenience of any single department. The 
milling foreman will be invariably consulted in 
every point where milling enters, partly to obtain 
his technical advice and partly to provoke his 
interest and good will. 

Being a specialist it will often be difficult for 
him to take broad views outside of milling, Yet, 
when discussing the method of machining any part, 
it is usually desirable and often necessary to know 
exactly the functions of the component under 
consideration. So that because the foreman has 
specialised in a certain way, his value as an adviser 
is very likely less than if he had enjoyed a broader 
training. And this applies to most of the other |!” 
specialists associated with him. When we read, 
or are .otherwise informed, of the remarkable 
results which are being obtained in production by 
using certain specialised methods, it would be very 
interesting to know the men responsible. It cannot 
be denied, it is obvious, that specialisation is 
necessary ; it is the manner of doing it we are con- 
sidering ; and the mere fact that such and such a 
firm is extraordinarily successful does not prove 
that the system they employ is the cause of it, 
although it probably is a help. Success in such 
a case, if the cause of it could be known, one may be 
quite safein asserting, is mainly due to the genius 
of an individual in a controlling position who counts 
for far more than any system. 

With some systems this milling foreman has 
prepared for him all the tools and gauges with which 
to do the work; the machines all selected, and 
possibly speeds and feeds decided as well inde- 
pendently of him. It being mass production 
probably the bulk of his machines are run con- 





tinuously without changing the set up, year in 


year out, but some of the machines on quick 
operations are changed occasionally. Is it a true 
description to name him the milling shop foreman ? 
Except that he requires some knowledge of milling, 
rather more indeed than most of his men, to preserve 
his prestige, it would seem to matter little whether 
they are milling machines or chaff cutters he super- 
vises. Of course, lots of little troubles ocour which 
he has to with and overcome, but not well, or 
Sectins Wate Reerend to SUDT cokdhaote cee 
is supposed to fulfil; and that is one 
is possible to have eee 
good, modern methods in the sh 
Any “eo tetle 
advantage in grouping all the milling machines 
together except to give the shops a neat, orderly 
by roy 


the milling running 
eine aden dried,” the drawings and lay-outs as 
pi os a up-to-date as it is possible to get them, 
established so that all little “ wrinkles" 
are known to those who require to know them, what 
is the factor which is ee an 
methods, clever tools, and feeds ? 
By all means let us have the best of 
the finest plant, the airiest, 
shops ; red for barry > wie De ms quite 
same way as regular, steady, unbroken running. 

For i if a operation can be done 
at the rate of 120 an hour by the cutters for 
re-sharpening about every 5 hours, would that be 
as economical as milling at the rate of 100 an hour 
and’ having to change the cutters once a week ? 
Let us assume that changing the cutters causes on 
the average a stoppage of 20 minutes every time. 
In round numbers the outputs would be 5,000 and 
4,500 a week, which seoms clearly in favour of 
120 an hour; a view which the cost office would 
heartily approve as being the correct one. Yet, 
if the real indirect charges could be reckoned 
it might alter their opinion. 

Much more damage to work and tools happens 
when re-setting than in straight running; the far 
greater risk of this occurring, the huge increase in 
the amount of cutter grinding (which is equivalent 
to transferring the milling to the cutter-grinding 
department), the proportional increase in the outlay 
on cutters, extra work in carrying the cutters back- 
wards and forwards, extra clerical work in several 
ways, and extra supervision in the milling shop 
and elsewhere, makes such a difference, that if there 
were two works running under the different con- 
ditions typified by the example, but alike in every 
other way, it is possible that the apparently more 
successful, swifter producing works would be the 
less profitable. If special setters were employed to 
exchange the cutters instead of operators doing it 
themselves there is very little doubt about it; 
but the example is only given to illustrate one 
advantage of continuous running. It is not pro- 
fes:ed that all the factors which have to be reckoned 
with have been included. 

The point is, is this specialist whom we call the 
milling shop foreman in a position to command 
regularity when he is given so little power to control ? 
Does his position not resemble that of the third man 

in the illustration of three men hoeing a field ? 

Perhaps the time quoted above, 20 minutes for 
exchanging cutters, may be thought too high for 
an average time. It is, providing there is always a 
supply of re-sharpened cutters ready, which there 
is sure to be if there are plenty in use, and a large 
cutter-grinding department for the work it has to 
do, and everyone is anxious and willing, and not 
prevented by other urgent business from attending to 
this one little job. 

In ideal mass production the progress of any 
component through the shops should be exactly 
to a pre-arranged schedule. But in practice it is, 
of course, impossible to get such perfect balance, 
and break-downs from some cause or other are 
inevitable occasionally. 

men in these circumstances cannot do 
more than call attention to the weak production’ of 
those parts which are not coming through in sufficient 
quantities ; they seldom have the qualifications for 
removing the trouble. And what real persona’ 
interest the foreman who is running this large 


test 
the 





milling shop in the fate of any particular component ? 
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No doubt he is anxious for his own reputation and the 
prestige of the shop he supervises; he desires to 
please his superintendent, and the p’ man may 
beja particular friend of his Vhons he would be 
gled to oblige. But on the whole, he is forced to 
take a general, not a particular view, and if there is 
a stoppage reported to him which can be removed 
only with the assistance of some other department, 
what is there to stir his enthusiasm, and to infuse 
others with it, causing them also to take swift, 
effective action? The universal experience is, 
that a foreman under such conditions, if he be a new 
man, will be tolerated at first, in spite of his 
enthusiasm. But after a time, discovering the truth 
about the pleasant inertia of those of equal rank to 
his own in other departments, he becomes as they, 
or,bitter and unpopular when he has found his level. 
For him, any milling operation is only one among 
hundreds for which he is responsible. If it happen 
that the job be such that a group or a chain of his 
own machines on successive operations will be 
brought to a standstill, he is likely to bestir himself 
so that some decisive action to prevent the trouble 
developing is taken. But this is because he can 
grasp enough to appreciate the magnitude of the 
misfortune. In practice, there is frequently no 
decisive action taken until trouble has come, and 
succeeding operations are starved, if not completely 
stopped. The full extent of this kind of loss is not 
readily apparent by walking round a works, because 
the stoppages in successive operations may not 
occur simultaneously ; there may be several weeks 
interval from the time the stoppage occurred in an 
early operation on any particular job, until the 
eftects in succeeding operations have completely 
disappeared. 
(To be continued.) 





THE BAGHDAD RAILWAY. 

To the public, the title “ Baghdad Railway” 
has always been misleading ; suggesting a complete 
new scheme for a line frem\ Constantinople to 

dad; whereas the line of the Anatolian 
Railway reached as far as Kenia, the old Ottoman 
capital, before the extension to Baghdad was 
contemplated. At the time of the armistice, in 1918, 
the Anatolian Railway was completely separated 
from the Baghdad system, for which the British 
War Office appointed a Controller-in-Chief, to 
organise and control the whole line from Konia to 

hdad. 

The Pan-German conception of Eastern expansion 
had, as its principal idea, this trunk line towards 

the Persian Gulf. The history of the project, and 








| its great political, financial and especially engineering 


difficulties, not only under German ent, 
but under the subsequent direction of the Allies, 
will provide, in the future, a rich field for reference 
and comparison, in all similar undertakings. The 
scheme was a pet idea of the German Kaiser, who 
took a keen personal interest in it, and even went 
so far as to order the construction of a special train 
to convey him to the opening ceremony at Baghdad, 
which it was assumed would take place in 1918. 

In 1903 the Ottoman Government granted a 
concession for construction, to a group of financiers, 
headed by the director of the German Bank, 
von Gwinner. The Ottoman Bank in Paris was 
also largely interested in the project which, as a 
commencement, only contemplated the construction 
of 200 km. of line from Konia to Bourgoulow. 
For this a Construction Committee was formed, 
and the work completed by the end of 1904. It 
was not till 1909 that the Ottoman Government 
agreed to the construction of 800 km. of line, up to 
Tell-Helil, near Nisibin. In this year a new 
Construction Committee, under the title “ Société 
pour la Construction des Chemins de Fer de Turquie,” 
was created by the Baghdad Railway Company, 
with headquarters at Glarus, in Switzerland. A 
Board of 12 members was appointed to control the 
new construction, and consisted of five German 
members, four French, two Swiss and one Austrian. 
The Baghdad Railway Company defrayed the cost 
of the construction, 9 per cent. being allotted as 
profit to the Construction Committee. The offices of 
this committee were in Frankfurt-on-the-Main. 

Three divisions were created in Turkey under the 
direct supervision of the Frankfurt Committee. 
The divisions were as follows: No. 1, from Bour- 
goulow (km. 200) to Dorak (km. 329), comprising 
the Taurus Tunnel sections, which formed the most 
difficult and important part of the whole under- 
taking. This was placed in the hands of Mr. N. 
Mavrogordato, an engineer of international repute, 
and wide experience. The difficulties encountered 
on this section will be dealt with later. 

No. 2 division, was from Dorak (km. 329) to 
Islahie, in the Amanus mountain range. This 
included a large bridge over the river at Adana. 
Tt also included many tunnels through the Amanus 
range, the longest of which measured 4,902 m 
The chief engineer was Mr. H. Winkler. 

No. 3 division extended from Islahie to Tell- 
Helif, and comprised the Aleppo division. Near 
Aleppo a steel viaduct was constructed, 800 ft. 
long, 450 ft. high ; a very graceful, but apparently 
very light structure. In this division was also the 
great bridge over the Euphrates at Jerablus, with 
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10 spans of 165 ft. each, and a total length of about 
$ mile. 

Later on, a fourth division was made at Baghdad, 
after the Turkish Government had consented to the 
construction of the line as far as that town. The 
chief engineer of this division was Merione 
Pacha. 

Until the Balkan War of 1912, the work pro- 

very well. Up to this time, two issues only 
of the Baghdad Loan had been made, or about 
two-fifths of the entire sum. Subscribers were, 
however, not to be had for the third issue in 1912. 
Lack of money prevented the Construction Com- 
mittee from carrying on the works at the former 
speed; and.this financial difficulty continued up 
to the outbreak of war in August, 1914. Nearly ali 
the works were then stopped, with the exception of 
the Taurus and Amanus tunnels, and the great 
Euphrates Bridge. When the Turks, at the end of 
1915, came into the war, the German Government, 
realising the importance of this railway for carrying 
on the campaigns in Asia Minor and Mesopotamia, 
made the Turkish Government come to an agree- 
ment with the Baghdad Railway Company to con- 
tinue the works, and complete them as quickly as 
possible. The Turkish Government did not want 
a Decauville line to be built first, but wanted the 
broad gauge (4-ft. 8}-in.) construction pushed 
as soon as possible, through the Taurus and Amanus 
ranges to Aleppo. ll the expenses, as long as 
the war lasted, were to be refunded to the Baghdad 
Railway Company, with a percentage for the com- 


| mittee, without the limit laid down in 1909. This 


contract between the Turkish Government and the 
Baghdad Railway Company did not meet with the 
approval of the German Army Headquarters Staff ; 
which made a new contract with the company, by 
which the German Government undertook to furnish 
all the money required, as a loan to the Turkish 
Government, and thus guaranteed the payment of 
the money for building, and the percentage 

toin the Turkish contract. It wasinsisted, however, 
that the work should be pushed on in such a way, 
that a narrow-gauge railway (60 om.) should be laid 
right through as early as possible; and that the 
broad gauge should be continued, after the narrow 
gauge had been made fit to earry traffic. 

These narrow-gauge lines through the Taurus 
from Karapunar to Dorak, and through the Amanus 
to Islahie, were completed by the beginning of 
January, 1917. They made a very great difference 
in carrying on the war in Mesopotamia and Palestine. 
By transferring only it became possible to convey 
war stores and material to both battle fronts by 
rail, whereas previously motor and horse transport 
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had to be employed, over dangerous and precipitous 
roads and tracks. 

’ The broad-gauge line was only finished on the 
Taurus Tunnel section on October 5, 1918; and as 
the British occupation of Aleppo was effected on the 
24th of the same month, the Turks and their allies 
gained little benefit from this great engineering feat, 
to the completion of which some thousands of 
British and Indian prisoners-of-war had contributed, 
under conditions which, to say the least, left much 
to be desired. 

The following details show the progress and 
position of the undertaking, to date: The distance 
from Konia to Aleppo, which is the junction for 
Palestine and Egypt, is 666km. From Konia to 
Nisibin, which is at present the furthest railhead 
towards Baghdad, is 1,101 km. To Mosul, up to 
which the earthworks are completed, is 1,300 km. ; 
to Baghdad the total distance is 1,749 km. The rail- 
way has been constructed from the Baghdad end, 
northwards, as far as the oilfields at Shargat, so 
that onlya gap of about 175 miles or about 280 km. 
remains to complete the through communication 
between Baghdad and Constantinople. 

Permanent Way.—The rails are 37:42 kg. per 
metre, and the line is a single track, gauge 4 ft. 8} in. 
The Taurus summit is 1,468 m. In the Taurus 
division there are 36 tunnels in 62 km. In the 
Taurus Tunnel section proper there are 11 tunnels, 
of an aggregate length of 10,036 m., the longest 
being 3,795 m. Near Bagtche, in ‘the Amanus, 
there is the long tunnel, already mentioned, 
of 4,902 m., with a summit level of 741 m. 
The minimum curvature is 400 m. radius, or 
about 4° 30’. 

Grades.—In the first 210 km. from Konia the 
grades do not exceed 1 per cent. ; but on the ascent 
to the Taurus summit, there are 13 km. of 2) per 
cent., and on the descent there are several short 
lengths of the same grade, extending over a section 
of 45 km. A second section of 50 km. near the 





Amanus mountains has also grades of 2 per cent. 
and 2} per cent. Between Aleppo and Nisibin| N 
the grades do not exceed 1} per cent. Owing to 
these abnormal grades, the working of this part of 
the line is difficult, and not economical. A much 
better line could have been located nearer the sea, 
avoiding the Amanus range ; but this was not done, 
for strategic reasons. 

Telegraphs.—There are four lines for the whole 
distance, and telephone in addition. 

Workshops and Sheds.—The main workshops are 
at Konia, Adana and Aleppo. There are round- 
houses at Karaman, Eregli, Adana, Mamonu, 
Alexandretta, Monolimic and Aleppo, and smaller 
engine sheds at Bozanti, Tarsus, Toprak Kale, 
Meiden Ekbese Tel Abiad, Ras-el-Ain and Nisibin. 

Stations—There are 70 stations, an average 
distance apart of 16 km. They are built of dressed 
granite, with tiled roofs, and are of excellent con- 
struction. 

Rolling-Stock.—The locomotives «re ail of German 
heavy-type construction; which is necessitated 
by the heavy grades. The coaches and wagons are 
of the latest bogie type. 

Traffic Capacity—The traffic capacity is eight 
pairs of trains per day between Konia and Aleppo ; 
eight pairs of trains per day, between Aleppo and 
Ras-el-Ain ; four pairs of trains per day, between 
Ras-el-Ain and Nisibin. 

The photographs which we reproduce on the 
present and opposite pages, and on page 184, give 
some idea of the great difficulty of locating and 
constructing the railway, in the Taurus Mountain 
Division. 

Fig. 1, on page 174, is a view of the temporary 
road used in the construction of the Taurus Tunnel 
section ; 5,000 men worked a year to complete this 
road. Fig. 2, on page 174, is a view of the Hadji 
Kiri Viaduct, 900 ft. long, 460 ft. high. This was 
to have been constructed of light steelwork, but as 
that material was not obtainable during the war, 
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it was decided to construct it in ferro-conorete. 

No scaffolding, only centering, was used, all materials 
being carried and placed by an air line. Another 
view of this viaduct is given in Fig. 5, on page 184, 
showing it under construction. Fig. 3, annexed, 
is a view of the railway skirting the mountain 
stream at the north end of the Taurus Tunnel 
section, while Fig. 4 shows work in progress on & 
typical tunnel on the same section. Fig. 6, 
on page 184, is a view of one of the typical 
connecting viaducts between the tunnels of this 
section. Fig. 7, on the same page, shows the 
construction camp at Belemedik, housing over 
10,000 employees working on the Taurus Tunnel 
section, while the view in Fig. 8, on the same 
page, is of the 10-span bridge at Jerablus, over 
the Euphrates. 

When taken over by the British control, absolute 
chaos prevailed on the railway. Much damage had 
been done to the permanent way, buildings and 
rolling stock. The Taurus Tunnel section needed 
completing, as the tunnels were unlined, while the 
permanent way, cuttings and banks were un- 
finished, and were not safe for traffic. All this work 
was put in hand at once, and was carried out chiefly 
by the Indian sappers and miners, who did most 
excellent work under very trying climatic conditions. 
That the railway, under efficient management has 
@ favourable future, financially, is shown by the 
fact that, after payment of all construction and 
running expenses, during the first year that the line 
was under British control, a net credit balance of 
350,0001. was obtained. 





New Coat Discovertes in Germany.—At Ltibeke, 
in Westphalia, some extensive deposits of coal have 
recently been discovered, and even if the annual pro- 
duction has been somewhat optimisti lly t 
the deposits certainly appear to be very valuable. The 
location is favourable, and work could be commenced 
at a comparatively early date. The deposits in question 
are principally of gas coal. 
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‘TENDER FOR 2-8-0 TYPE LOCOMOTIVE FOR THE. MINISTRY OF MUNITIONS. 


CONSTRUCTED BY THE SWISS LOCOMOTIVE WORKS, WINTERTHUR. 
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tender tank is provided with a water level indicator. The following are 
further particulars of the engine and tender :— 





Engine. 
PAL i se ogg oes > ont 21 in, 
Cylinders, stro nae ‘ met 25," ms 
Wheel. driving, diainetet” 4 ft. Of i 
Wheels, leading, eet 3 ft. 1 
Heating surface, fire-box . 159 sq. tt. 
Heating surface, tubes 1,556 sq. ft. 
Heating surface, total 1,715 sq. ft. 
Superheater surface 308 sq. ft. 
Grate area ... ; 27-1 sq. ft 
Working pressure _,, 135 Ib. per aq. in 
Wheel base, rigi 11 ft. 1j im 
Length of e “i 38 ft. Of in 
Weight on coupled wheels. tons. 
Weight of engine, empty ... one 65-4 tons 
Weight of engine in working order 71-4 tons 

Tender. 
Wheels, diameter... 8 ft. 53, in, 
Wheel base ... bee 12 ft. 9} in 

over buffers by ft. —. 

Water capacity ... 000 ns 
Coal capacity bed 7 tons. 
Weight, empty 16-5 tons. 
Weight in working order . 42 tons. 

Engine and Tender. 
Total length over buffers ... 59 ft. 104 in. 
Total weight in working order 113-4 tons. 
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TUNNELLING IN THE SAND DUNES OF 
y, |THE BELGIAN OOAST,* © 


By Captain H. Tarmam, M.C., A.R.8.M.Dic, Associate. 


Tis paper is intended to describe the work of the 
Tunnelling Companies in the sand dunes of the Belgian 
coast, where, in the writer’s estimation, the engineer 
had to contend with the most difficult d, and 
therefore ‘the most interesting on the ole of the 
Western front. 

The sand dunes in the Nieuport area run along the 
coast in & belt, from $ mile to 2 miles in width: “The 
sea is very shallow near the coast, and the sandy beach 
rises rapidly from about half-tide mark to a ridge of sand 
dunes, which reach an average height of about 40 ft. 
above high-water mark, and gave good cover to many 
dug-outs constructed in them. On the land side of these 
is usually @ swamp, with little ranges of dunes runni 
parallel to the coast in it ; this was called the ‘“‘ Brack- 
pan,” and in it most of the wells were sunk. On the 
further side of this the dunes rise again and again give 
good cover for dug-outs. 

This is only really true for the country behind the 


externally with corrugated iron; the bottom 18 in., 
or cutting edge,,was strengthened with two iron sets, 
com) of two angle irons each, bolted r. 

P e opteane diameter ae 9 a8 and each section was 
7 ft. high, fitted i one ww; (See Fig. 2.) 

The rethod of inking was by hand excavation, which 
gradually allowed the whole caisson to'sink ; to aid this 
it was weighted internally with wet sand bags, which 
completely filled the well, with the exception of a small 
central hole about 2 ft. by 2 ft., extra weight —— 
added by a large heavy su eansiae st. pi Boop am 
a arene The sand was hoi up the central in 


Water was very heavy right from the surface, and 
was at first dealt with by “Dando” hand pumps, but 
though as many as 24 were working at one time in one 
well, the water t them at about 12 f® and the suction 
pipes nearly filled the central hole, making hoisting 
extremely difficult. 

Finally electric ‘“‘ Pelepone’’ pumps were installed, 
worked from a central generating station, and the wells 
were sunk to 25 ft., which gave about 20 ft. of water. 
Below this it was impossible to go, as we only had two 





pumps available for each shaft, with a capacity of 2,000 
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Oust Dunkirk-Oust Dunkirk Bains road, as the ‘‘ Brack- 
pan ”’ dies out in front of the road giving place to a third 
range of dunes between the other two, which in front 
of Nieuport Bains all merge into one. 

This is best iNustrated | by a rough section shown in 
Fig. 1. In the distance will be seen Olympus, which 
was a large sand dune standing nearly 100 ft. high, and 
affording an excellent position he the numerous o a- 
tion posts which were constructed in it. 

The work done in this area can most conveniently be 
divided into three main headings: (1) Wells; (2) Dug- 
outs, ond?) Sinking Elephant Shelters. 

(1) Wells.—These were mostly sunk in the “ Brack- 
pan,” — we actually put down one well on the 
— and obtained fresh water at about high-water 
evel. 

The water level in the ‘‘ Brackpan *’ was only 6 in. to 
a foot below the surface, and as all the ground was 
running sand, the caisson method, which we adopted, 
was necessary right from the surface. 

The largest size of ready-made caisson which we 
could obtain was only 4 ft. 6 in. in diameter, and as 
this was considered to be too small for the requirements 
we had to resort to making ourown. These consisted of 
a number of eircular sets (made like a “* Bull Wheel” 
of a standard drilling rig) studdled apart and lagged 





* Paper read before the Institution of Mining and 
Metallurgy, May 20, 1920. 
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gallons per hour each, and at this depth they were onl 
able to contend with the water at low tide, as the well 
made more than 4,000 gallons per hour when the tide 
ing up, though it. was nearly a quarter of a mile from 
the sea, 

When the wells reached this depth a close-boarded 
bottom of 3-in. timber was put in under the last timber 
set to prevent the sand from boiling up. Some 15 wells 
bar'y sunk by this ge . = 

. Dug-outs.—It was only possible to m -outs 
in sand dunes which rose to the heigh' t of 30-ft. shave 
high water mark, as 20 ft. of cover was necessary for 
their safety ; the galleries were 6 ft. high, which allowed 
4 ft. for undulations in the top of the dune. 

Galleries and Inclines.—The standard size of gallery 
driven was 6 ft. by 2 ft. 6 in., widening out to 4 ft. for 
chambers, which could not be made wider with safet 


with the timber available. Though the system employed, 
piling boards and face boards, is common throughcut the 
w 


for bad ground, and is probably known to every 
member of the Institution, @ short description may be 
given to illustrate our method of employing it in this 


area. 

In the first place the sets used were 4 in., 6 in. 
and 6 in. wide, but later, as our miners ame more 
skilled in this method of timbering, sets up to 11 in. 
wide were used in fairly damp sand. 

The dunes mostly consisted of perfectly dry silver sand, 
which would run if left unsupported for one moment ; 
so bad was it in some places that it would run like water 
from the smallest hole. For instance, om one occasion 
one of my men was knocked down ‘and over his 


head in less than 0 minutelby 6 a 
from a hole which could have been blocked by & alenod 
As it was he was 


buried for over an hour and face boards had to be worked 
baek over him before,he was freed. 

The entrances were driven level into the dunes until 
2 ft. or 3 ft. of cover was obtained, then, by inclining the 
sets in the head and side and top legging, the level was 
converted into an incline of 60 deg. dip, which was 
carried on until the sand became damp, which was 
usually at about 2 ft. or 3 ft. above water level, then 
the gallery was driven level once more (Fig. 3), which 
meant that the bottom of the gallery would be about 
6 in. above water level, thus taking advantage of the 
full it of the dune. 

The face boards had to be inserted when part way 
round this bottom bend, and used from this time forward ; 
the piling boards were put in over the first vertical set 
(or sometimes earlier), and the cap of the previous set 
lifted to allow them to pass. After this they were set 
on a false cap resting at an angle on a pair of legs nailed 
to the permanent legs and driven forward at a ny steep 
angle to allow a cap to be put under them on the legs 
of the second or third set forward. 
@The face boards were worked forward, one at a time, 
for the width of one set and held in place by “ chocks.”’ 
When the whole face had been advanced in this manner, 








GROSS SECTION fi 
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Section through Longitudinal Beam. 
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with a stretcher. ; 


; if not they were a) 

Each shift drove up their own piling 
boards, which.they put in on the previous day, t is 
to say, some 9 ft. back from the face. For, if each set of 
piling boards were driven up as they were finished with, 
the aaering, woud disturb the face and cause @ run. 
The caps left off to allow the piling boards to pass ry a 
were inserted as the latter were driven up out of the 


way. p 

Shafts. —For observation posts it was necessary to sink 
vertical shafts, to connect with the dug-outs, and as 
suitable places for observing the enemy were also suitable 
places to be observed by him, it was impossible to do 
any surveying by daylight and impracticable by night 
as no lights could be shown, not so much on aecount of 
the risks run by the officer making such a survey, but 
for fear of giving away the position of the observation 
post. So we were faced with the problem of how to 
make a holing between the bottom of our shaft 
and the dug-out, as obviously it was impossible to timber 
from the bottom upwards, as is the usual practice in 
normal ground. 

This problem was successfully solved by one of our 
officers, who drove his gellery to & ition which he 
calculated was underneath where the + was required, 
and then let the roof in at dusk, at the same time 
assembling timber on the surface for sinking on ordinary 
pile-shaft, the piles being cut long enough to reach the 

without an inset. d 

As the fall was cleared away from the gallery, allowing 
more sand to come in, it ran up to the surface formin 
a fairly small vertical hole, at first. The first set was lai 
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Dercying a at difficulties eying 
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ye a — need com and “Abney” level- 
number o: oli in direction, and 
closed traverses never dened) Wecketibece baek sights 
and foresights differed by as much as 20 deg. and seldom 
checked. 

This, we discovered, was due to the enormous amount 
of iron, in the form of shra: shells, &., just under the 
surface of the sand, for certain wi blew, these 
were exposed in such 
to say that one could not put one’s foot to the ground 
without treading on iron. The greater ions were 
usually caused by hidden reserves of ammunition buried 
a few inches below the level of the sand, to conceal them 
from German aviators and unwary surveyors. 

3. Sinking Elephant or Trench Cupolas.— 
These were in sections of two-thirds of a circle of 4 ft. 6 in. 
—— is to ony, thes Scam was situated 18 in. 
above chord, base ; they were built 
up of sections 3 ft. wide ( . 
heavy sectfon iron, . ’ 
Each section was o of two half-sections with 
channel irons bolted on to the upper ends and angle irons 
id aioe cloghen 18 ft. 3 in. long, 

-size elephant ‘was -and this was 
the size which we usuallysunk. In the process of sinking, 


Fig.6. 
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the pressures to be contended with were almost entirely 
lateral and end pressures, and to resist these the whole 


structure was built and bolted down to a st timber 
frame, strengthened longitudinally by steel I-beams, 
studdled apart to distribute the lateral , and 

revent the whole form bending and breaking its back. 


he I-beams used were 11 in. by 5in., and all the timber 
of the frame was 9 in. by 3 in. (except the distance pieces 
between the studdles in thé web of the I-beam which 
were 10 in. by 2 in.) as nothing heavier was available. 
(Detail drawings are shown in Figs. 5 and 6.) 

The ground was first excavated to an average depth 
of 6 ft. to give cover for the erecting gang, then the 
frame and elephant were built y over the spot 
where they were required. 

The sand was then excavated from under the frame 
from inside, and at first thrown out at both ends, leavin 
the frame su on pillers of sand in the corners unti 
last. When sand had been removed for @ foot clear 
underneath the frame, the four pillars were simultaneously 
but gradually withdrawn, the whole structure was 
allowed to settle down, and then the operation repeated, 
: a ——- had been sunk in this manner some 
+» one end was completely, and the other partially, 
lagged up. Usually one end of the ameniterbe 
connected to a drive, from a dug-out, which had already 
been driven to within a foot of the final resting place of the 

ahant, and the other end was to be connected to an 
entrance, which was to be constructed after the 


elephant had roashed ite final ig. 7. 
this case the following wd mo RD 
to save much time and trouble. A set 5 ft. 9 in. by 


2 ft. 6 in. of 6:in. by 3-in. timber was placed on h.of 
‘the end dividers, and in the last ecemation ah the 
elephant, and vertical lagging set on each side nailed to 
the end divider at the bottom and held together at the 


lightly nailed in place from the outside, so 
could be knocked out from inside afterwards 
as face boards. 

by a 9-in. by 3-in. pnaing oa the 
tities, that it is no exaggeration | in the r which pit props, 
feet on the frame, were set to strengthen the 
hold this stretcher 


out to one end only, and as much as 


vito "Gin. -channale.| 











top by diagonal braces nailed to them on the inside, which 
also kept the closed 
was board: 


setssquare: The set on the end to be 

ed across horizontally with lighter lagging, 
that they 
, and used 


The two sets were prevented from collapsing inwards 
one to the other 
with their 


roof, and 
in position. (See Fig. 8.) 
From then onwards all the sand excavated was taken 
ible built on top 
order to keep this end open as the 
t sank, Canadian mud scoops, drawn by pairs of 
, were used with considerable success. 
Towards the end of the operation the incline became 


crown of the arch, un 


too steep to use these efficiently, and the sand had to be 
shovelled up from bench to bench. 


the elephant arrived level with the ' 


which was determined by pees on iron rod 

the sand between the lagging, t 

ceased and sand was well grouted in under the frame to 
prevent settlement. 
up and connected with the gallery, and then the incline 


e sinking operations 
The closed end was next opened 
































was built up from the bottom, and mud scoops were 
a employed with great advantage to replace the 
sand. 


By this or similar methods, varying only in detail, a 
large number of elephant shelters were sunk in the area 
to a depth giving from 18 ft. to 25 ft. of cover, and thus 
overcome the difficulty of chambering in sand. 





ANNEALING OF ExecTrotytTic Inon,—Though the 
large-scale production of electrolytic iron as a substitute 
for copper may not long survive the war, it is interesting 
to see, from a communication presented to the Paris 
Académie des Sciences by Jean Cournot, in July 19 last, 
that the annealing of electrolytic iron requires higher 
temperatures or longer time than is sometimes assumed. 
Cournot sheets of electrolytic iron, 6 mm. in 
thickness, and stamped small plates, 3 om, square, out 
of this sheet metal. He then heated the specimens to 
expel the hydrogen which is always present in electrolytic 
iron and is supposed to make the metal brittle. The 
annealing temperatures ranged, by steps of 100 deg. C., 
from 650 deg. up to 1,050 deg. C., and the annealing 
periods from 10 minutes up to 6 hours. The main test 
on which he relied was the Brinell hardness test. The 
original iron had @ Brinell hardness of 164. Heating for 
10 minutes reduced this hardness to 161, 135,, 88, at 
temperatures of 650 deg., 850 deg., and 1,050 deg. C, 
respectively. After heating for 1 hour at the same 
temperatures the hardness went down to 159, 107, 83. 
The original iron showed «4 t: 

Cournot ascribes to the formation of iron 
ide still existed at 750 deg. C, and did not_com- 
etely di at 850 deg. C. For complete annealin 
@ temperature of 950 deg., maintained for 2 hours, or 0 
1,050 deg. C., maintained for 1 hour, was required. 
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“CO-ORDINATION OF TECHNICAL AND 
SCIENTIFIC PUBLICATIONS.” 
To rae Eprror or ENGINEERING. 
Siz,—Bveryone interested in the remarkable develop- 
ment of industrial research which is taking place in 
England at the present time will agree that letter 
from Mr. Wordingham (see page 80 enfe) opens up a 
subject of vast importance in connection the appli- 
— of science to ind . . pa 
e oO works research department in a 
for better recognition 
‘path o by 


finds bstructed 
the most ae eassten fdas aamtites toses of thes 
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to be of use | be efficiently filed. 
a of in connection 
industry too vast a field 
in the brain of . All he can hope to 





I irs truly, 
ae es DunsHEatu. 
19, Birch-grove, Acton, W. 3, August 4, 1920. 
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Sour AMERICAN RatLway E LErorrrricatron.—We 
read in Commercial America that the Westinghouse 
Electric International Company, East Pittsbur; 
sylvania, announces having obtained contracts from the 
Paulista Railway, Brazil, , four electric locomotives, 
two for service and. two for freight service. 


but later it is expected to make extensions whi 
include a distance of 100 miles. The ee ee 
motives have a one hour rating of 2,000 h.p., and —_ 
12) tons. They will be operated from a 3,000 v 
direct current, overhead trolley system, and will ‘be 
complete with regenerative control. They are designed 
for @ maximum speed of 65 m.p.h. and have a track 
uge of 5ft. 3in. The freight locomotives have a one 
our rating of 1,500 h.p., and will weigh 87 tons. 
are also operated from a 3,000 volt, direct current, 
overhead trolley , and will be complete with 
regenerative control. The maximum speed will be 40 
m.p.h., and the gauge also 5 ft. 3 in. 5 


i 





Tue Caappurn-Emeson Sart Detecton,—The diffi- 
culty and trouble of jeune) Pac amy teste for t 
presence of salt in air pump harge, due to leakage of 
the circulating water, resulted in Messrs. Chadburn’s 
(Ship) Telegraph Company, Limited, Bootle, Liverpool, 
introducing a continuous detector to check this source 
of annoyance. This device consists of two electrolytic 
cells, of which the solution in one consists of 
steam from the main pipe line, and, in the other, of 
condensate taken a er 4 
former is called the standard cell, while the latter is the 
test cell, the standard being arranged as a jacket round 
the test cell, in order to ensure uniform temperature. 


With similar ity of liquid im both cella and equal 
tem ures two a ietien balanced across a 
sensitive relay. The of, salt red the 


F aan py uces 
resistance in the test cell and as e result of this difference 
between the two cells an auxil circuit 

the instrument, thus 


parison. The amount of salt 
present is ascertained by turning a knob to which is 
attached a scale, the reading of which can be readily 
translated into grains per gallon, 
of the knob is continued until the ag is balanced 
the light extinguished. Should the lea cont 
and the amount of salt increase the lemp will again be 
lighted. It is stated that the device is sensitive tothe 
presence of 0-05 per ree te volume of 
ma ed were t by w ‘ 
water. The test cell is fit wit oe ca Seat 


compact and easily installed. 
immediately notifying the passage 

condenser tothe boiler. With the usual method of 
mittent analysis this may pass unobserved forsome time- 
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SELF-CONTAINED PRESSURE-JET OIL FUEL PLANT. 


CONSTRUCTED BY MESSRS. KERMODE’S LIMITED, ENGINEERS, LIVERPOOL. 
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Fie. 1. 


An interesting self-contained and semi-portable 
lant. which is manufactured by Messrs. Kermode’s, 
imited, of.35, The Temple, Dale-street, Liverpool, 
for use in connection with their pressure-jet system of oil 
fuel burning, is illustrated in Figs. 1 and 2, above. 
Plants of this kind have been supplied to some of 
HLM. oil tankers and to H.M. hospital barges for the 
Mesopotamia campaign. Various ships of the Anglo- 
American Oil Company have also been fitted with this 
type of plant, as has also the electrically-welded ship 
Fullagar, which was built by Messrs. Cammell Laird, 
and with which we dealt in some detail in our columns 
a few weeks ago. The special feature of the plant with 
which we are now concerned is that the various detail 
features necessary for supplying the fuel under pressure 
to the burners are contained in a single unit of which 
two views are given in Figs, 1 and 2. 

Briefly to describe the Kermode pressure-jet oil fuel 
system, it may be said the oil is atomised in a special 
burner which uses neither steam nor pressure air, but to 
which the oil is To under pressure. The necessary 
plant consists of the burners fitted to the boiler furnaces 
and, in addition, a pump and a heater for supplying 
the oil in the necessary condition to the burners, 
together with strainers, valves, &c, A hand-operated 
starting pump is also employed. All these parts, 
other than ‘the themselves, are incorpo- 
rated in the self-contained plant illustrated in our 
figures. The horizontal steam pump which raises the 

ure of the oil can best be seen immediately in 
ront of the two main frames of the plant in Fig. 1. 
This pump draws oil direct jrom the bunkers through 
a strainer. It delivers to the horizontal heater which 
cati be seen at the top of the plant. This is supplied 
with live steam, the steam stop valve being fixed above 
the heater as shown in thé figures. The heater is of 
the ey a type with spiral retarders, the oil 
passing the tubes and the steam being on their 
outside. A water collector for the con steam is 
fitted on the front of the plant and can be seen to the 
left-hand side of Fig. 1. It is arranged with a gauge 
' glass, and any leakage of oil to the steam space can at 
once be detected, 
The oil from the heater passes to a pair of duplex 
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filters, which can be seen on the front. of the heater 
in Fig. 1, and from thence is carried to the burners. 
On its way it passes through a thermometer pocket, 
and its temperature may be read on the thermometer 
which can be seen in Fig. 1. For starting-up from cold 
when no steam is available the hand pump which can 
be seen below the pressure gauge in Fig. 2 is employed. 
With Texas or Russian oil fuels a start-up in this way 
can usually be made, but if a very thick oil is being 
employed or if the weather is very cold it is sometimes 
necessary to employ a special lighting-up burner. 
A burner of this type is shown lying on the front right- 
hand corner of the bedplate of the apparatus in Fig. 1. 
The burner lying on the left-hand corner, and also 
shown on the front of the bedplate in Fig. 2, is the 
working burner. 

An example illustrating an application of the burner 
part of the Kermode pressure-jet oil fuel system is 
given in Figs. 3 to 7, opposite. These views show 
an installation carried out for French Navy patrol boats. 
The boilers are of the water-tube type, each having 
3,229 sq. ft. heating surface. The working pressure is 
242 Ib. per square inch, and the rated evaporation 
49,545 ib per hour. Much higher evaporation has 
actually been accomplished. boilers work with 
open stokeholds and theTforced draught is delivered 
inside\the casing carried on the front of the boiler. 
The arrangement can be seen from the figures. The 
lay-out of the Kermode burners and air cones is also 
well shown in the figures. As will best be seen from 
Fig. 3, the spray of oil is discharged into the furnace 
through an air cone which consists of an inner and an 
outer tube. The outer tube is fixed to the boiler 
casing, but the inner is free to be moved in and out, 
and acts as a valve to increase or reduce the entrance 
of air around the oil jet. It is controlled from the 
stokehold. 





PERSsONAL.—Messrs. Vickers, Limited, Broadway, 
London, 8.W. 1, inform us that they have —— 8 
depot for Wales and the south-west of England at 43, 
Park-street, ets atin ee « aemplee Mts taped om 
to receive ge for their products.—Under the oy 
and title of ish Timken, Limited, a new all. 
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company has just been formed to take over the manu- 
facture of the well-known Timken roller bearings in this 
country, formerly carried on by the Electric and Ord- 
nance Accessories Company, Limited. The capital is 
fixed at 50,000/., and the head office and works are at 
Ward End, Birmingham, where a fully ogre? modern 
factory is already in existence, ‘manufacturing these 
bearings on an extensive scale. 





SrrrzBeRGEN Coat Deposrrs.—Most of the attempts 
to initiate a lucrative coal-mining industry in Spitzbergen 
have had considerable difficulties to contend with, and 
the Swedish venture does not appear to form an ex- 
ception to this rule. In order to avoid loss on the un- 
dertaking, and to Rares foreign capital from securing 
the control, the Swedish State will be asked to take 
shares for 5,000,000 kr. in the concern, which is called 
Spitzbergens Svenska Kolfalt. In the meantime work 
is being carried on, 160 men being engaged at present, 
and a further number is. expected to proceed to Spitz- 
bergen shortly. The company have at their disposal 
for the present season four steamers of 2,000 tons to 
2,500 tons each, the largest boats which can now be 
handled there. 





ConTINENTAL AviaTIon.——_The German Aviation Com- 
pany, having secured more liberal supplies of) motor 
spirit from America; expects to start a regular mail 
and passenger service between Berlin and Swinemiinde 
about the middle of July, and on August 1 a route from 
Warnemiinde to Malmé, Sweden, via Co; will 
be opened. Subject to carrying 100 kg. of ils to and 
from Berlin every day, the company will receive a sub- 
sidy of 5,500,000 marks. Aviation im Denmark is‘ pro- 
gressing favourably, and the various concession arrange- 
ments for the Danish Aviation Company (Dansk 
huffartooelskale) are now understood to have been 
satisfactorily completed, although official confirmation 
of this has not yet been received. The first move of 
importance is the eommencement of the Anglo-Danish 
service, between , Hamburg, d and 
London: The mil authorities are handing 
over the Klévermark site, outside Copenhagen, and also 
the seaplane station, but will continue to exercise some 
control over civil aviation. ‘Tre 
Company has received permission from the authorities 
to commence at Glostrup, between ° 
hagen and Roskilde, and « start has already 
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driving auxiliaries through the agency of a steam donkey : 
boiler With these ships all the auxiliary machinery 1 NOTES FROM SOUTH YORKSHIRE. 
driven by electric motors dedving their current from SHEFFIELD, Wednesday. 
Diesel-driven generators each of 50 kw. capacity installed | Iron and Steel.—The state of the staple trades shows 
in the engine-room. For all normal duties one Diesel | @ good deal of variation. Sustained activity on a wide 
generator will serve to provide the current required, the | scale is to be found side by side with unquestionable 
other being a stand-by; no donkey boiler whatever is|quietude. Heavy engineering is suffering from labour 
provided. unsettlement, restricted production, ted prices, and 
These Diesel-driven auxiliary sets will utilise exactly the econ ff of manufacturers to give firm quotations 
the same fuel and except for reversibility, follow the|for forward contracts. The bulk of the engineering 
lines of the main propulsive equipment in their method | shops have this week been idle. Many of them will not 
of o7 tion, and the engineering staff is thereby relieved | reopen next week, and when a resumption is made, 
of the necessity of maintaining a hybrid installation.| employment will be on.a rather more restricted basis. 
Uniformity of practice is, indeed, the keynote of these} The imperative necessity for economy in working 
vessels, the principle being carried out as far as possible | ¢xpenses has involved the suspension of some hundreds 
in the auxiliary equipment, for example, the motors and | of men, mostly in the semi-skilled sections. It @ . 
their starters are of like pattern, as also the pumps— | 8 if overseas buyers are holding off the local market in 
class | thus reducing the amount of spare gear to be carried, | the hope that abstention from buying will bring about 






































































* BEARDMORE” DIESEL SHIPS. 

As ° aed of marine propulsion, ae ene oil 
engine is rapidly gaining und, as t vantages 
resulting from this system oy propulsion become more 
generally realised. Most, however, of the Diesel ships at 
present in service and under construction are com- 





rices and arrangements for the 
tribution of liquid fuel are such, that for vessels trading 
in home waters, or trading between Britain and the 


Continent, the Diesel s presents distinct advant 
end is now being applied to that most numerous 








of cargo cé t between this | Any heating which may be required (and in this trade | more favourable prices, Meanwhile, competitive pro- 
country aot cides ports, tory twin-screw ine nesnaier will be very uent) is arranged for by | duction in other countries is coming once more to the 
mach is not so the installation of electric iators. From the brief| fore. Reliable evidence isto hand that su 


description given, it will be realised and admitted that | orders, for which Sheffield would have been well in th 
these oo pater foreshadow a new era in the field | running before values reached such a record altitude, are 
of the smaller type of carrier, the latest results | being with America, and with manufacturers in 
of engineering and scientific aegees s towers operat- — mg npn, = or The OC cgmeanen ae “9 large 
been | i i ving been applied on a < castings is militating against progress in eavy 
ee - we gi Sine trad The arrears a work which formed a 
repacy |S the prom se ond are = = ovidestee. 
ipbui ° t' uirin, iv ve 
Famures oF WaTER Pirges.—From a paper read by tien gled to. pees sa pe Sohare kv -— from 
Dr. Scheelhase before the June meeting of German | Folland, A contrast is afforded in the case of the stest- 
Water and Gas Engineers, we see that fractures in| making industry. Here also there is a diminution in the 
;|the water pipes of Frankfurt-on-the-Main in the years | volume of new business from overseas buyers, but output 
1898 to 1919 may be summarised as follows : 153 fractures | ig 50 much in arrears that, after a brief respite, maximum 
of hydrants and fittings, 2,298 fractures of cast-iron | activity has been resumed. This applies particularly 
mains, 22 fractures of wrought-iron or steel mains, | to rolling mills and foundries, Forges are less favourably 
62 fractures due to rust-corroded screws and bolts. | situa: but for the most part manage to maintain full. 
ieee of these cases concerned pipes up to 40 in. in| time operations... Phat the undertone is fairly sound, is 


, 410 cases larger mains. In 1,169 cases the | jndi the fextensi rogress 
cause of the failure was considered clear; 662 of these a a b., Ae egg He ia. aes pals the ton trades 


eases were ascribed to subsidence of the ground; 278| are very busy, hereand there conditions are easier. 
eases to uneven pipe foundations on brickwork, rock Filemakers are experiencing a less active demand from the 
or stones; 143 cases to corrosion ; 53 cases to faulty | engineering trades, but have substantial contracts to work 
materials; 26 cases to excessive road-surface loads ;| on, if these are not curtailed. A very healthy business 
5 cases to mechanical damage ; and 2 cases finally to| is being done in cross-cut saws and edge tools. Pig-irop 
freezing. uotations are unaltered. Supplies are being held back 
through the shortage of wagons. This is age out: 
ut. orks in some cases are carrying on from day-te 

Heunssiqos Fexno-Covcnsrs mm Tas UniITEp Sow A reduction in furnace activity is indicated by 
pce BA — 5 ah y . Jal vitone ¢ - ; a the fact that owing to the mcreased quantity of steel 
Westminster, 8.W. 1, giving a list of the works.executed | °°T®P available, prices: lieve dropped 1. per ton. —— 
on the Hennebique ferro-concrete system in the United| South Yorkshire Coal Trade,—As most of the pits have 
Kingdom since 1897. The headway made by this system | been shut down for two or three days, there is an increased 
is evidenced by the fact that in spite of the dislocation | pressure for industrial deliveries. Iron and steel concerns 
of the war works to a number approaching 40,000 have | and engineering works have compiled substantial stocks 
been carried out in this country. These works range in| from the increasedtonnage rendered available by the 
size and importance from buildings to marine works, | partial suspension of shipments, but are anxious not.to 
to 60 per cenit., as compared with coal or oil-fired steamers, | bridges, and industrial structures of various types. The | draw on these. “Railway companies are taking the lion's 
there is, furthermore, the great ad with the t list is classified according to structures. The | share of the output of best steam hards ; a strictly limited 
Diesel engine that there are no standby losses. The Reet ecction is devoted to buildings which are subdivided | quantity is going for shipment at favourable rates. 
small quantity of fuel required (amounting to 4} tons per| according to the purpose to which they are put. Practically the whole output of cobbles, nuts, anid slacks 
day) for operation et full power with these ships, is| Altogether this section contains a list of 20,633 buildings, | is condemned on contract secount. market 
aecommodated in one small cross-bunker at the forward | with the date of erection, the purpose for which built, a | transactions are on a minor scale. Cokes of all descrip- 
end of the engine-room. The cargo, as already mentioned | brief description of the work and the names of the| tions are a shade easier. Stocks at electricity and gas 
is therefore entirely isolated from the machinery space, | engi and architects. The next section in numerical | concerns are quite“ample for current requirements. 
is not subject to any heat whatsoever, and the placing of | importance is that of bridges, in which are given | Merchants hood no difficulfy in handling the increased 
the machinery aft makes ible the division of the ship | particulars of 4,182 structures. Other sections relate | volume. of orders for house coal for winter stocking 
into too large holds r y accessible go three big} to maritime structures—numerically not so strong, but | purposes. Quotations :—Best branch handpicked, 
hatches served by six electric winches. eo with this deficiency more than made up by the size and | 378. 2d. to 38s. 2d.; Barnsley best Silkstone, $78. 2d. 
more-Tosi ” Diesel with which these ships are to | importance of the works completed—colliery and under- | 37s, 8d. ; Derbyshire best brights, 358. 2d. to 36s. 24. ; 
be fitted have each working cylinders of 24-4 in. | ground structures, reservoirs, bins, &. The section on | Derbyshire house coal, 328. 8d. to 338. 2d.; Derbyshire 
diameter by 38-4 in. stroke, and run at 105 r.p.m., | maritime structures includes floating work such as tugs, | best large nuts, 32s. 8d. to 33s. 8d.; Derbyshire smal 
will develop continuously over 1,000 brake horse-power, ships, &c., as well as training works, wharves, and the | nuts, 31s. 8d. to 32s. 84.; Yorkshire hards, 328, 8d. to 

ving the ship at sea # speed of about 10} knots fully | like. In each section the works are arranged in chrono- | 33s. 8d. ; Derbyshire hards, 32s. 8d. to 33s. 8d. ; ro 

me a in ee ted the Diesel engine i ead pn yoe | and ph | is also — coy ne pe i ao slacks, 288. 2d. to 29s. 2d.; nutty, 27s. 2d. to 288. 2d. ; 

cann that © 18 & simpl€| as well. The record is a notable one an C) rove . 2d. . 2d. 

machine, since within its cylinders it converts the beak of F email, S00. 30, 90.24. 
eombustion of the fuel directly into work, yet, when it is 
considered that it takes the of the boilers, engines, 


of service to engineers anxious to inspect works of the Sheffield Goal Exchdnge.—On re-election to the Presi- 
condensers and auxiliaries required with the steam plant, 


kind. The range of purposes to which this system has 
the seeming omen of the oil engine is negatived 











confidently and saf as a screw unit. 
For this type of veel ae te i i 
costs in fuel bill, which amounts to from 40 per cent. 





been successfully applied will come as a surprise to many — awh: ot Lo te pat eae 
who are apt to regard the uses of ferro-concrete as of | .ontro1 of the commodities in which it dealt remained in 
rae | ; - , circumscribed nature. 
operation is taken into consideration. 
This desi of engine, wor on the well-known 
standard four-stroke cycle principle to which class belong 


operation. There were, however, signs that contfol 
would soon be non-existent, and that its irritating and 
over 90 per cent. of successful marine installations, 
possesses a number of notable features. 


Tue Time ror Appine Srmicon Tro Sreet.—In his | irksome restrictions would be removed. The Exchan; 
dissertation for the de; of Dr. Ing., E. Piwowarsky, | would then come into its rightful heritage, and woul! 
of Breslau, deals with the proper time for adding silicon | exercise the influence which it should do in a centre like 

In regard to the main parts of the ine, standard 
“reciprocating marin a. shear preotice je f lowed so that 
9 sudiana peste are og y accessible. The engine is 

vided piston 


to the steel in the ladle and the influence of this time | Sheffield. 
th 
pro and connecting rods and = 


upon the physical properties and the contents 
of basic molten StL Pn extract of the thesis is 
@s in the normal steam engine, so that no side 
occur on the cylinders themselves, as is the case in the 


given in Stahl und Hisen of June 10 last. Piwowarsky NOTES FROM CLEVELAND “AND THE, 
observed that about 80 per cent. of the silicon added NORTHERN COUNTIES. 

trunk type of This will largely enhance 

the ahlity "and, rafniae the ‘cost of uphesp. 

steam engine, and requires merely the rotation of one 


as ferro silicon is within a few minutes found in MrippLesBRouGH, Wednesday. 
valves and reversing mechape operate the fuel and air 








up by the slag in the form of ferrous and man-| business this week, but the market mai its firmness, 
pam silicates, and not in the form of silica; the| and a gratifying feature is the prospectof increased output 
latter would not rise in the metal, but would remain | of Cleveland pig-iron, now that. supply of raw material 
in it in a state of emulsion, The charge should be| promises to be on a scale sufficient to justify the starting 
very hot at the time of the addition of the ferro silicon | of more blast furnaces, Meanw! however, 
(best made in small lumps),so that the se tion of | situation remains most stfingent. With production 
the metal from the slag may take place quickly. From | altogether insufficient to cope with home requiremente 
this point of view he does not believe that the slag should | makers are loyally adhering to theif decision not to sei 
long be left in contact with the metal even when the | for abroad, Bow comm ¥ od 2-is- 2802. and No. 3 and 
Some of the “ Beardmore-Tosi” | slag is specially heated by immersing electrodes into | the lower qualities of Cleveland pig-iron are 217s. 6d. 
engine are the method of starting to minimise the] it, asin the Chetwynd process, as to which he refers to : Geeat difficulty in 
Panty of Yn ReneS Ate equines, the Various features | ENGINEERING of March 5, 1915. From a t many] |) ematite.—Oustomer = i —~ 4 As 
in the design of the parts ed with the combustion } experiments made, in which he quantitatively deter- satel apples — f the ones Doge we d 
to render cooling partic y even, so minimising the| mined the compositions of the metals, slags and gases ——_—— ‘ posed of their < are il 
heat stresses, pa pes valve gear operating the main | (CO2, CO, Ho, CH,, Ne, after Oberhoffer and Beutell), oer t ts aaa e pagon, r = voor 
cylinder head valves lessening the difficulties hitherto |he concludes that the silicon should be added late, | parcels. To home ctistomens, Nos. I, 2 and 3 Kast Cosst 
eeperienaed te connection with the maintenance of those | after the gases have had time to escape, because iron are 260¢., — ~ rhe stag, oan “ “eet 
ves which deal with the exhaust gases from the main | containing even very little silicon retains the tn -- en a ope a : ny éd No. 1 
combustion cylinder. These are mentioned in much more persistently than when free of silicon. le. | Italy So bs. for mixed Nos. an “ eden dina ling 
as some of the features. Quite frequently a considerable | ability and rolling tests are also mentioned in this | >USiness having been put through at rather higher rates. 
— of the econom ed by the installation of | su ive review of work. The research refers to the} Coke.—Demand for coke is heavy. Average blast- 
iesel engines is negat: by the wasteful method of | n of economising silicon during the war. furnace kind is selling at 62s. 9d. at the ovens; and 


the slag, and he maintains that the silicon is taken| The Cleveland Iron Trade.—Holidays have checked 
valves and rev mechanism in their correct sequence. 


As has been found essential with marine Diesel engines, 
forced lubrication is adopted throughout. In every way, 
adjustment, during running or overhaul, when req 
ean be carried out with the maximum facility. 
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quality low in phosphorus at 65s. 3d. at the ovens. For 
export gas coke is quoted 230s. and upward. 


For Gre.—There is very little in forei 
ore, he, oh still failing to tempt A ene into the 
market. Best rubio is round about 52s. c.i.f. Tees. 
Manufactured Iron and Steel.—Finished iron and steel 
manufaeturers have a lot of work on hand, and they 
report continued good home inquiry, but foreign business 


is very just now. Princi market quotations 
stand : = iron bars, a0 gree ime Revel 
iron at . 158.; rivets, a ae i i 

and t ates, 231. 10s.; steel angles, 23/.; boiler 
plates, ; steel joists, 23/.; channels and flats, 


231. 58. ; rounds and squares, 251. 108. ; soft steel billets, 
251. 108.; hard steel billets, 267. 10s. ; heavy steel rails, 
251. ; and fish plates, 302. 


Ironworkers’ Wages.—The accountants to the Board 


of Conciliation and Arbitration for the Manufactured | PT° 


Iron and Steel Trade of the North of England have 
certified the average net selling price of iron bars and 
angles for the two months ending June 30 last, at 
281. 8s. 0-24d. per ton, as compared with 251. 8s. 0-49d. 
per ton for the previous two months. On these figures 
the sliding scale gives an advance of 30 per cent. on 
puddling and other forge and mill wages, to take effect 
from the 2nd inst. 


Iron and Steel Shipments.—Returns for i ive 
the shipments of iron and steel from the port of Mi digs. 
brough during that month at 89,909 tons, 43,630 tons 
being pig-iron, 4,538 tons manufactured iron, and 
41,741 tons steel. Of the pig-iron despatched, 25,312 
tons went abroad, and 18,318 tons went coastwise, the 
principal receivers being: Scotland, 13,928 tons ; 
Belgium, 9,653 tons ; Italy, 5,650 tons; France, 3,462 
tons; the Tyne, 3,280 tons; and the United States of 
America, 2,250 tons. Of the manufactured iron loaded, 
4,276 tons went to foreign destinations, and 262 tons 
went coastwise, India with an import of 2,436 tons bein 
much the largest purchaser. Of the steel clea 
37,347 tons went to foreign ports, and 4,394 tons went 
coast wise, the heaviest customers being: India, 13,860 


tons; Portuguese East Africa, 5,840 tons; Egypt, 
4,576 toms; the Argentine, 2,234 tons; and Japan, 
2,057 tons. 





NOTES FROM THE SOUTH-WEST. 
Carpir¥, Wednesday. 

The Coal Markets.—Holiday conditions have pervaded 
the coal markets during the week. The official 
holidays of the miners extended from Monday till to-day, 
and it is not expected that a full restart will be made 
to-morrow. The coal trimmers and tippers at the docks 
also for the first time had three days off, so that it was 
practically impossible for operators to do much business 
on the coal market. Supplies of coal of all grades for 
export remained exceedingly scarce, for the quantity 
available for shipment, after collieries had met a pro- 
portion of their contract commitments, was practically 
negligible, notwithstanding that the weekly quantity, 
amounting to about 60,000 tons, taken by the railways, 
was diverted to export. The whole of this 60,000 tons 
was, however, allocated to Italy and Greece, and would 
be absorbed in clearing off arrears in contract commit- 
ments so that this concession did not increase the amount 
of free coal available on the market. Exports for the 
week ended Friday last from South Wales to foreign 
destinations totalled 264,663 tons, or over 2,000 tons 
less than in the preceding week, and nearly 30,000 tons 
less than im the week ended July 16. Of last week’s 
shipments 160,924 tons went to ce, 16,109 tons to 
Italy, 3,944 tons to South America, 6,226 tons to Spain, 
13,850 tons to British coaling stations and 6,454 tons to 
other countries. 


The Decrease in Coal Exports.—Official returns recently 
issued of cargo and bunker exports, foreign and coastwise, 
show that in the first six months of this year the reduction 
in these shipments of about 24,000,000 tons, as compared 
with the first half of 1913, approximately corresponds 
with the reduction in output in the United Kingdom 
for the same two periods. On the other hand, the 
quanti a to home industries and some con- 
sumers im the first half of this year was about 1,000,000 
tons more than in the first six months of 1913, so that 
is clear that the foreign trade of the country has 
had to bear the whole of sacrifice consequent on the 
reduction in outputs. On Sunday last conferences of 
South Wales transport workers, railwaymen, 
trimmers and tippers were held at Cardiff to consider 
the question of notices served to about 500 Cardiff 
nares Company employees as a result of the diminished 
trade of the port, principally Se on the limitation 

It was deci i 


labour. 
City Couneil during the week the C 
to laquiae into the cause of dodeod 

take steps to increase same. 


The Iron and Steel Trades.—Tin-platers and steel 
workers are holida: -making this week, and consequently 


business is” at a standstill. The outlook, 
hopove yy aaeo see for there is a lack ye 
orders. pretty 

with cortract y mid er on 


facturers’ prices in order to of tract stocks. 
For the standard box 6le. ie tamioeted. fat 


- 108. 





NOTES FROM THE NORTH. 
Guascow, W. day. 

Scotch¥Steel Trade.—With~all the steel 4 ae 
again in full swing steady running is now looked forward 
to for the next few months, as order books are all 
filled up. - : a 
large amount of repair work go on during 
fortnight, and with plants now y Svorbebled 
and in good working order large Out 
Managements are alive to the fact 
ton must be secured and no efforts are being s in 
this direction. High prices continue to e, and 
although much has m said about the possibility of a 
fall it ond on ee on the = ny oo desirous of 
that c’ e taking place. As of quotations ma 
be eqpeed’ upon y the Scotch steelmakers, but it b 
doubtful if anything will be done meantime in view of the 
mised advance in railway rates for goods traffic. The 
whole question is under consideration. If the railway 

are substantially increassd nearly 
will in consequence become dearer, and how cam prices 
be reduced if oncost gets much higher than at 
present. New business at the moment is w, 
and buyers are not placing much more than can 
help. The demand for deliveries phar = ys of material 
ex-contract is heavy, as work throu t the counter 
is still plentiful and most industries are busy. | 
makers of black sheets are being very much for 
stuff and for the galvanised article there is a good outlet. 
Export business is dull all round. 


Malleable Iron Trade.—Active conditions continue 
to rule in the malleable iron trade of the West of Scotland, 
and consumers are always anxiously @ deliveries. 
The works are now in full operation and @ ton- 
nage is being turned out, but lamge as it is it does not 
seem large enough to cover the demands of bu 

Order books are well filled on home account, and a iietle 
business is going through in export. Prices are steady, 
and no alteration is expected until some decision is come 


to with regard to the raising of the railway rates a month J, 


In some establishments there has been a} 


NOTICE OF MEETING, 


Tus Norra or Encranp 
GINEERS. 


r. La . Hill, 


.E., vol. lix, p 


t will 
ie United 


installation otherwise 
atest improvements. The Provisions 
throughout the machinéry 
te and comply with the latest 
of Trade, On completion of her 
the Orita carried out oe satisf 


hence. 
Scotch Pig-Iron Trade.—No change has taken place 
in the Scotch pig-iron trade over the-week and es | oil 


are as difficult to obtain as ever. The demand is much 
greater than the supply, which is not nearly to 
round. Both No. 1 foundry iron and hematite are otal. 
extremely scarce, and every endeavour is being Paste 
to increase the output, but all efforts to meet . 
demands of consumers seem to be of little 
arrivals of foreign ore are not as satisfactory 
might be and the shortage there does not help 
Prices continue very firm. 


Scotch Shipbuilding.—The Scotch shipbuilding returns 
for the past month form very interesting reading, but 
whereas there has been little doing in the North, the two 
main rivers, the Clyde and the Forth, have been particu- 


as they 
matters. 











larly active in the matter of new tonnage. The figures 
are as follow :— 
Vessels. Tons. 
The Clyde ... owk oie) 65,316 
The Forth ie oe 4 10,520 
TheTay ... “s — date 
The Dee and Moray Firth 1 90 
27 75,926 
The above total’is considerably hi than the a’ 
month of the year to date, and it is 


that all the yards were off for from 10 days to a fortnight 
the annual holidays the ‘igaies’ be 


z 


—— many difficulties which have had to be 
with im regard to sec deliveries of steel 


other materials, the total for the month is now the 
my cmon this year. The monthly average 

and the year’s total output to date 
5 vessels of 352,262 tons, which ranks fourth 
of vessels launched. It is tons ahead 


ih 
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at this time last year, and is but 
total for the corresponding of 1813, 
remaining five months of 
holiday break, and it would not be 
the year’s total | 
newrecord. There is p of work on hand 
is no scarcity of labour, the only real difficulty 
outlook is now somewhat better owing to the majority, 
all of the principal shipbui 


amounted to 146 vessels of 377 
at all 
if at the end of that 
shortage of materials. For steel plates, &., 
in one or other of the steel 


i 


Of course, there are other thin ey 
and some of these are still very diffi . Fresh 
contracts have been conspicuous by their absence during 
the month, but without any additions to the orders 
already booked most of the —_ ean earry on for 


al time yet. Prices will have 6 ease y; 
hegeens Lb dese there is likely to be any rush of 
new business, but as everything is t on wages 


much of an easing off in quotations cannot be look 
for yet awhile. 
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mobile Association and Motor Unis 


are 
satisfactory. The Clyde output is decidedly so, = Cowper 


“| oO 










Savoy Hotel on July 28. 
Bart., M.P., the chairman of the ; 
In moving the ad ion of the anngal rep 
o id that this time last year 

was 60,552. They passed the lf 

6 of this year; the membe 

only one or two short of 140,000 members 
recently they added 2,666 new members to their roll. 


weg 

Tue Avtomosite Association AND Moton ila 

The fifteenth annual meeting of Auto: 
Sir ‘Joynson-Hic 


nip 
























efficiency factor for different fuels employed in different 
ways, his results being as follows :— 
Type of Fuel. 
\Cardift| Coke-Oven | Blast-Furnace T 
| Coal.| Gas. Gas. Maa 
Ts ey ae ae ee 
. Rm | ems) MS) em. ele Ee 
ti tive 
Vaiue.\“Hncy. Value. MY: Value 
— —_— |—< —_ | _— 
80-6 |) 11 | 84.7 | 1-05 | 90-0 | 1-12 
4 | HB6 | Boy 1-26 | 73-1 | 1-5 
@8-4) 270) OBA 1.18 71-7 1-28 
36-3 | 1-09 78.3 | 1.00 | 86-1 | 1-10 
Boy Mrcuanics ( The Air Ministry announce, 
under @ new scheme has been established for 
boy he Réyal Air Force, that an 
be Meet ~y — Ay the Civil Sex for entry 
January, will el Civil Service Com- 
missioners on Monday, ‘Novernbet 1, at the under- 
mentioned centres : r, on, London, 


Bristol, tit ewneia Coane. aevich, ye ara 
Leeds, Hull, > Aberdeen, 
Dublin, Belfast. The  ecitton inolude mathe- 
matics, experimental s¢ience, English composition and a 


general paper. There will be @ minimum of 300 
vacancies. oat » thé sons of British-born 
parents and m ageeof 15 and 16} years 
on January 1, 1921. The entry forms te be 

btained on jon to the y, Civil Service 


Commission, m House, London, W.1, after 
August 2. The last day on which applications can be 
accepted is Thursday, September 9. 


Boy mechanics, 


ten years’ regular Air 


Force service two years Reserve. They 
receive three y: preli ing in one of the 
skilled Air @ trades, which hose of carpenter, 


: , electrician, fitter, instrument - 
, turner inist, wireless o tor mechanic. 
rs’ training, 8 hours a week are 

to educational course which will include 
home mg , his phy and 
mathematics, quid tmiones and 

@ttention is given also to boys’ 


Byeialtrlning and a week being allotted 
drill, physigal rganised games. Th 
é ae Soe hove ae van Geceful 


nd uring their of training. 
oy mechanics be wi free outfit, will 
odged and victualled free of cost will receive pay 


. One week | at the rate of ls. 6d. a day until the age of 18, when the 
rate becomes 3s. a day. 
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DEFECTS IN DROP-FORGINGS. 

Drop-ForRGING and stamping is a branch of 
engineering work which expanded to a very con- 
siderable extent during the war. As a result many 
works managers and other engineers found then- 
selves in a position in which they were not only able, 
but were compelled, to obtain experience in what 
was to them quite a new branch of work. To a 
very large extent these experiences, we. imagine, 
suggested that there was more in drop stamping 
than many of them had supposed. The broad lines 
of the matter were commonplace to every shop 
man, but when he came to put the broad lines into 
practice he frequently found quite unexpected 
things happening. In the end he mostly’ won 
through (and very much good work was done by 
people new to the job), but he might have won 











,| through earlier if a little detail information in 


reference to the particular articles on which he was 


engaged had been available. Drop stamping, like |i 


swimming, cannot be taught on paper, but some 
assistance might, for instance, have been furnished 
from the Ministry of Munitions Journal. 
not, however. ‘That publication was not distin- 
guished for its helpfulness to the man in ‘the shop, 
who was really turning out the material for which 
the Ministry placed the orders. 

Although, as we say above, drop-stamping can- 
not be taught on paper, any more than any other 
shop process can, considerable help can be given 
and an excellent illustration of the form that that 
help can take was furnished by a paper recently 
read before the Association of Drop Forgers and 
Stampers at Birmingham by Mr. P. Rowley. The 
paper was entitled “Some Troubles of a Drop 
Forger,” and dealt with some of the causes which 
most frequently lead to defective drop-forgi 
Mr. Rowley reviewed the causes under’ three ‘heads 


dividing them up respectively into those due to]! 
defects present in the steel, those due to defects’! 


of design in the parts to be forged, and those due 
to the mismanagement of the drop-forger. Of these 


183 causes probably the first two are relatively the more 


$3 | important. Given ‘suitable material, a rational 
** | design of forging to be produced and proper die 
blocks, a skilled drop-forger is not likely to’ go 
far wrong. Apart from the burning of his material, 
there is little in which he can go wrong, although 


99|@n inexperienced man may certainly destroy the 


die-blocks by unskilful handling. 

That rejected drop forgings may owe their rejec- 
tion to defects in the steel from which they are 
made is a matter on which there have been “ con- 
versations’’ between steel makers and drop forgers 


P* .93| No doubt in the failures of this world there is 
SE ome espe Me tendency to blame the other party 


the transaction, and without championing either 
sad Ga tase edadbar tah tt Aho ade at otek 400- 
portion of failures the steel has been to blame. As 


Tt was|i 


lorgings. | tion. It concerned a cotisignment of 5 per 





ween Face Bing any rh wl oma 9 Maran: yn 
got rid of by’a careful forger turning the work 
in the die so that the cracked metal tends to 
be 
familiar’ to the very many shop men 
deal with the manufacture of shells during the 
are piping and ghost lines. In the case of 
drop forgings piping, if t, will be bored out of 
the finished article, but if bad, it will not’ assist the 
machining. Its effeét may, however,’ be more 
serious than spoiJing drills, and a case was quoted 
of @ propeller boss which on quenching - through- 
out its entire length due to the effect of bad 

and the uneven forces set up'on contraction. G 
lines in moderation are perhaps less serious than 
piping, but they may certainly lead to the rejection 


bathe toting: A somewhat different form 
gation may be due to improper mixing of the con- 
stituents of an alloy steel: 

A particularly interesting example of a 3 per cent. 
nickel chrome steel was quoted in the'paper. ‘This 
ing rods, the forgings 
being brinelled each in three p and passed as 
satisfactory, and yet when they reached the machine 
shop complaints were received about them being 
too hard. Examination showed that in’ all cases! 
boring had been carried out to some depth 
the hard patches were encountered. A rod was then 
cut through the centre longitudinally and polished, 
when it became evident that the steel had a hatd 
central core. Analysis showed that the outer layer 
had a carbon content of 0-37 per cent., while the 


HA 


charcoal was placed and kept aglow by ani air-blast. 
This kept the metal ‘at the top of the mould iia 
molten condition and allowed it to sink down as 


steel, but evidently the steel, which solidified round 
the sides of the feeder head, became carbonised 
and was then mielted by the heat of the burning 
charcoal. This penetrated’the slag, and thei 
‘became impregnated with & pipe of high carbon 
steel. 

Mr. Rowley mentioned another case of 


nickel case- steel. A number of 


machined to see if it would be possible to remove th 
cracks without scrapping the forgings, and in evely 
case bright patches of metal became evident, the 
cracks extending along the borders of the patches. 
‘On chippings from these bright areas they 
‘were found to be very high in nickel content, some 
chippings showing as much as 20 per cent. nickel. 
The parts could not possibly have béen used as the 
cracks would have' extended in carbonising opera- 
sen Rrra Reser oA aegtn rre Rah oo 
insufficient mixing before Mr. Rowley: 
also mentioned a number of cases which he tad’ 
experienced serious trouble pally i a 

of billets. In“One case a rane A 

pinions were made in a stee rman A fi 
cent. nickel case- and ‘which la’ 
to be nickel chrome air-hardening steel, 


73 


i 


i 





billets bore the steel maker's mark’ of the 
class. ‘This is a source of trouble which’ shéul 
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be.less prevalent now than during 
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Freee 


at, the same time, a solid material. 
metal may flow from two difections into 
part of the mould, to form @ solid mass on 
but plastic metal cannot, run together 
directions to form a flawless forging, o 


i 


i 


e 
E 


ing to 


i 
¢ 


oxidation and decarburisation of the exposed sur-. 


faces. In this connection Mr. Rowley criticised the 
usual H section connecting rod as commonly used in 
internal -combustion engine work. The designer 
being keen on cutting down weight usually designed 
a rod with a very small radius in the corner of the 
flutes. To produce a good forging it was necessary 
for the;flow of the steel to follow the contour of the 
pattern, but this small radius combined with a 
narrow section prevented such flow. The result 
was that metal from the central web tended to 
flow out into the scrap while that from the sides 
of the H section also ran straight into the scrap. 
This. caused either, a definite crack on “run” 
extending from the radius to the edge of the fin, or 
scrap, or else a decarburised streak following the 
same line. The run might extend only a fraction of 
an inch, or might actually break through the side 
of the rod... Mr. Rowley stated that he had examined 
a large number of rods, both of English and American 
manufacture, and had usually found the defect 
present: The, obvious remedy was to enlarge the 
radius in the flute so that the metal might run 
into the sides of the H section before flowing into 
the flash. Incidentally a plea. was put in for the 
adoption of a, fish-hack design of rod wherever 
possible on the score of the saving in die, manu- 
facture, 

Another defect. which is sometimes produced 
was referred to, It is clear that with any forging the 
portion which is in contact with the bottom die will 
cool more quickly than the top portion, since it is 
in almost continuous contact, with a large mass of 
comparatively cool steel. This effect may be con- 
siderable if the die isa deeply cut one. _ The result is 
that with such a material as nickel-chrome steel 
the lower half of the section will harden so much more 
rapidly than the top half that the flow of the metal 
on hammering will produce a shearing action which 
may result. in a crack through the centre of the 
forging. Mr. Rowley..quoted an example of this 
type of defect, and stated that it was not, suffi- 
ciently appreciated that a pattern which could be 
produced easily from a medium carbon steel might 
not necessarily be suitable for making in such a steel 
as nickel chrome, 

A matter of design which sometimes gave 
trouble was drastic changes of section, This was 
particularly brought to notice in parts which had to 
be. heat treated, the quicker contraction of these 
parts often resulting in cracking, A particular in- 
stance of this trouble was mentioned in the paper 
in connection with some propeller bosses of which 
the diameter was 85 mm, and the flange only 9 mm. 
thick, Cracking of the flange was. very common 
after heat-treatment. Failvre of drop-forged parts 
sometimes took place for reasons not directly con- 
nected either with the design or the forging. These 
frequently arose from rough marks left in machining 
operations which set up ‘‘ creeping cracks” in parte 
subjected to alternating stresses. This matter 
hard)y concerns drop forging and we need not deal 
with it here, but an example of a similar type of 
trouble which was quoted in the paper arose directly 
in connection with forging. The case was that of a 
crankshaft of a 16 h.p. to 20 h.p. car. It broke 
across, one. web, but on examination 
proved to be of entirely satisfactory material, 
clipping tool, marks along the line of the flash 
however, very rough and a miscroscopic examina- 
tion showed that @ crack had. started from one of 


The 


i burning, of 
It was pointed out that the totally 


4 





enclosed muffle furnace obviated burning, but was 
much too slow for rapid prodtiction. Muffies with 
open, porte and forced draught were much better, 
but lent themselves to overheating unless carefully 
worked, while coke fires were very us 
especially with alloy steels, Overheating mi of 
course, take place before a billet reached the 
drop-forger at, all.. A final point brought up, was 
that of the distinction between ‘‘ burning” and 
“ overheating.” These terms are frequently used 
somewhat loosely, but Mr. Rowley considered over- 
heating as @ condition which could be remedied 
by heat treatment, but that metal which was burnt 
was ruined beyond recovery by any such means 
and could only. be re-melted. 





RESTORATION OF PRE-WAR 
PRACTICES. 

An important judgment has been delivered by 
Mr. Justice Roche in an appeal by the Bentley 
Engineering Company, of Leicester, from a decision 
of the local munitions tribunal at Leicester in a 
prosecution under the Restoration of Pre-War 
Practices Act, 1919. The case related to the 
manufacture of screw gauges, but it,raised a question 
of principle of wide and general application in the 
engineering industry. The company commenced 
to make screw gauges during the war by means of 
special screw-cutting machinery which was invented 
as a result of researches conducted at the National 
Physical Laboratory. New methods and apparatus 
for inspection were also invented and were used. by 
the company. The screw-cutting machinery was 
practically of an automatic character, and the 
company employed girls on the work of screw-cutting 
and, inspecting. By means of the new machines 
and apparatus the girls were able to manufacture 
gauges to a degree of accuracy unattainable before 
the war by the skilled man working on the centre 
lathe. The Amalgamated Society of Engineers, 
relying on the fact that screw gauges were made 
prior to the war by skilled men, prosecuted the firm 
under the Restoration of Pre-War Practices Act 
in order to have them compelled to cease to employ 
women on the work, The company maintained that 
the pre-war practice of employing skilled men in the 
manufacture of screw gauges by the pre-war method 
had no application to the new methods; that the 
new machinery and apparatus was of a type which 
did-not exist prior to the war and that to employ men 
on them would therefore not be the restoration of a 
pre-war practice. The tribunal—apparently dis- 
regarding this contention and the evidence on which 
it was based—decided against the company—by a 
majority, we are informed—and held that they were 
under obligation to employ men on the work, In 
doing so, they apparently adopted the complainant’s 
argument that as the gauges were made prior to the 
‘war by men they must be made by men now, not- 
withstanding any changes in the manufacture. Now, 
it is to be observed that previous cases under the 
Restoration of Pre-War Practices Act had related 
to processes or the operation of particular types of 
machines—amilling machines, drilling machines, &c. 
—rather than to the article manufactured, whereas 
in the screw gauge case the union was driven to 
treat the process and the machinery as immaterial, 
for the purposes. of the prosecution, as compared 
with the article manufactured. The suceess of the 
union’s contention would have seriously hampered 
the development of automatic machinery, because 
there could have been little inducement to manu- 
facturers to adopt such machinery if they were to be 
bound to use skilled labour to operate it. When the 
case came before Mr. Justice Roche, however, on 
appeal, counsel for the union acknowledged that he 
could not maintain his contention, and the case was 
sent back to. the tribunal to be reheard. The re- 
hearing, it is understood, will take place at an early 
date. 

In the course of his judgment Mr. Justice Roche 
gave the tribunal directions as to the matters to, be 
taken into consideration, and said plainly that the 
union’s contention above referred to was wrong. 
He added, “ Now it is wrong to say that because a 
thing was made a hundred years ago in a certain way 
by a certain method, to make the same thing five 
years or a hundred years afterwards by an entirely 
different. method is the same manufacture or the, 


jsame industry. To take a simple illustration, 


nobody Would maintain that the of 
nitrate products from Chile nitrate, nitrate of soda, 
‘is the same as the manufacture of nitrate products 
from the earth ; and if the same principle applies 
to the making of screw gauges the real question is 
whether the manufacture or process is the same ; it 
is not whether the result is the same. Of course, 
the tribunal will recognise that sometimes it is a 
question of degree, but sometimes it is plain that 
there is a total difference in the kind of manu- 
facture. If there is a practice or custom to do an 
operation by a certain class of labour, a mere 
improvement of method in the performance of the 
operation will not prevent the practice or custom 
continuing, or render its restoration impossible or 
unnecessary. On the other hand, if one method of 
manufacture is abandoned and another is adopted 
or substituted so that it is a different method or 
process of manufacture, then a totally different result 
follows, and the custom or practice which is applic- 
able to the one method is no longer applicable to the 
other method, With regard to the screw-cutting, 
it really depends upon a question of fact, and upon 
whether it is established that instead of a process 
requiring skill and experience of very considerable 
extent there is substituted a process which is 
virtually or entirely automatic. As to that the 
tribunal must form their own opinion.” 





THE ECONOMIC SITUATION OF EGYPT. 

THE economic situation in Egypt is naturally 
of interest to British manufacturers when it is 
remembered that we at present hold nearly half of 
the import trade of that country in our hands. The 
figure was actually 46 per cent. in 1919, which, 
though a good deal below the year 1918 and also 
somewhat below 1916, is still considerable ; while, 
if we include the Overseas Dominions, the share of 
the British Empire amounted to no less than 58 per 
cent. of the total. The situation generally speaking 
in Egypt, apart from the complicated political aspect 
of the present moment, is largely one of cotton, 
fuel and labour, and of these three cotton is pre- 
dominant. During the war cotton land was 
restricted. When control was abolished the pheno- 
menal prices to which cotton rose induced greatly 
increased cultivation—even to the extent of grain 
and other crops, sown and, in cases, half grown, 
being ploughed up to make way for the more 
lucrative industry. The result has been a serious 
shortage of food-stuffs and the consequent purchase 
of wheat flour from Australia to supply the needs 
of a country which in more normal times is not 
only self-supporting but able even to export. 

The changes of recent years are well brought out 
in a review of the present position compiled by 
Mr. G. H. Mulock, H.M. Commercial Agent at 
Cairo, and just published here by the Departmegt 
of Overseas Trade. The price of cotton nearly 
doubled in about four months at the close of 1919. 
At the same time, as a result of the presence of the 
Expeditionary Force there was an exceptional 
quantity of money circulating in the country. The 
price of labour has risen very considerably as @ 
consequence and living is much dearer than formerly. 
Field labour has doubled in price since pre-war 
years, while as a result of increases in the rates of 
child labour cotton-picking is about 10 times as 
costly as before the war. 

Prior to 1914 Great Britain was losing ground 
in certain directions in which we are more directly 
interested. The iron and steel imports showed 
distinct signs of falling off, being unable to compete 
with the lower prices of Continental products. In 
1919 our trade in metals and metal-ware with Egypt 
amounted to 2,481,495/.E., out of a total for this 
class of 3,742,6351.E. We should be able to do 
better than this at the present time provided we can 
deliver at a reasonable figure. The amount of 
money in the country makes the present a suitable 
time to push sales for iron and steel manufactures, 
machinery and ‘so on. ; 

In the matter of machinery the present situation 
is complex and should be studied carefully before 
embarking on definite lines of policy. With regard 
to fuel Egypt has always been in difficulties. Coal 





which is all imported, and which cost. before the 
war, for large contracts, about 22s. per ton, now costs 
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eight or more times that amount, while up coun 
the cost is considerably higher. For the bulk of her 
oit fuel and refined oils Egypt is dependent also 
upon imports, and the price of these has of course 
risen, as with the rest of the world. There is no 
wood for fuel save the cotton sticks, and for the 
rest maize and wheat straw, cotton-seed cake and 
other substitutes are made use of. Normally, of 
course, cotton-seed cake is exported at a good figure. 
It is ‘seid that there are 11,100 engines of over 
60 b.p. at work, and when it is remembered how 
large a number of the smaller sizes of oil engines 
have been installed the fuel problem of the future is 
a serious one. At present Mr. Mulock suggests 
that the solution is the importation of crude oil in 
order to obviate reconverting to coal many plants 
which were converted to oil fuel during the war. 
Among the material for which there is a good 
demand at present is agricultural machinery, 
bicycles, brass and copper sheets, cement, cheap 
eutlery, hardware, steel bars, tin plates, &c. Motor 
cars, four and six-cylinder four-seaters, are said 
to bein demand. The town dweller of Egypt loves 
nothing better, when he has made some money by 
a fortunate transaction or speculation, than to 
display the fact by indulging in a car and rushing 
furiously over the few good roads of the country. 
Classed with agricultural machinery are tractors 
for agricultural purposes. In this direction there is 
strong competition from America. There are at 
present said to be some half a dozen British makes 
as well as American, French and Italian, competing 
for this trade. Owing to the scarcity of draught 
bullocks and their high price, there is a good opening 
for these machines, though it must be remembered 
that there are only 141,522 native owners who hold 
land to the amount of over 5 feddans (about 5} 
acres), as against over 1,500,000 who own less than 
that amount. Some 8,000 European proprietors, 
however, hold estates averaging rather less than 700 
feddans. Although demonstrations carried out by 
individual firms have resulted in a fair number of 
sales, it is considered that greater advantage to the 
manufacturer and clients would be secured if central 
demonstrations were held under the auspices of the 
Ministry of Agriculture, and an effort is being made 
to establish these. It is thought that simultaneous 
demonstrations will result in the best, machines 
securing the market, instead of as is now possible, 
& poor type spoiling the business for years to come 
by failing in everyday use after incomplete trials. 





NOTES. 
Liguip OxyGEN 4S AN EXPLosIvE. 

THe use of liquid oxygen as an explosive in 
metal mines has frequently been suggested, and a 
good many experiments were made with it when 
modern methods of manufacture of liquid air were 
first introduced. The liquid oxygen is not in itself 
an explosive, but forms a very powerful one when 
poured into a cartridge charged with sawdust or 
other combustible matter. When the combustible 
employed consists of coarse grains or contains but a 
small quantity of combustible matter, a “soft” 
explosive is obtained, whilst sawdust or carbon in 
fine grains yields a violent explosive, arid ‘a still 
more violent one is obtained when the sawdust is 
replaced by powdered aluminium. Further experi- 
ments with this type of explosive are now being 
made by Les Sociétés Miniéres de la Lorraine, and 
of these a description has been given by M. A. Pol 
in a@ recent issue of the Bulletin de la Société 
de T Industrie Minérale. The oxygen required is 
produced at the works, the plant being driven by 
an electric motor of 150 h.p. The cost of the liquid 
oxygen, 99 per cent. pure, is about 1 franc per litre. 
It is conveyed to the mine in vacuum vessels holdi 
5 litres each. The cartridges consist of cylinders o 
strong paper and range from 25 mm. to 40 mm. in 
diameter and from 15 cm. to 30 cm. in length, and 
are charged in the factory with the sawdust or other 
combustible adopted. To prepare them for use, 
the number required for charging the borehole is 
soaked in liquid oxygen for 5 minutes to 10 minutes. 
They are then ready for loading into the hole. 
This must ‘be done rapidly since the explosive pro- 
perties as the oxygen evaporates, be 
pr lost after the lapse of 15 minutes. 
lighted in the open air these cartridges simply burn 





try | away, but explode if fired in.a closed space. No 


noxious fumes result from the explosion. As regards 
effect, a litre of oxygen is said to be the equivalent 
of 1 kg. of black powder, whilst being very much 
cheaper. 

Hovses or Siac Biocgs, 

In our issue of May 21 laat (on 690) we 
referred to the manufacture of bricks from Blast. 
furnace slag by the Schol process. The type of 
houses built of such bricks and slabs by the Rhenish- 
Westphalian’ Homestead (Heimstiitten) Society of 
Dortmund, has since been illustrated in Stahl wnd 
Eisen of July 8. Though intended to provide homes 
for the labouring classes in the vicinity of the works, 
the houses may broadly be said to resemble, in their 
pleasing exterior, semi-detached ‘villas rather than 
labourers’ cottages. The ordinary two-family house 
is square in plan and consists of a ground floor with 
céllar and an upper floor, covered by an almost flat, 
pyramidal roof. A few steps lead up to the two 
doors ; the front has one window in each dwelling 
on the ground floor and two windows on the upper 
floor. Each family has six rooms. Apart from the 
stairway inside and the window frames, &c., the 
whole house is the work of the mason and built up of 
slag blocks with cement and lime, mostly made ‘by 
machinery. All the walls are double and consist 
of an outer and an inner row of blocks, 120 cm. in 
thickness, separated by an air space of 60 cm. 
Spacing blocks, less than 180 cm. in length, nearly 
reaching across the gap alternately from the outside 
and inside, are interposed at intervals, and in some of 
the layers blocks of the full wall thickness, 300 cim., 
are placed crossways; the spacing blocks are 
staggered. Thus stability of the walls is secured 
at the same time as good heat insulation and 
exclusion of moisture ; we gave in our previous Note 
some figures as to the light weight, high porosity 
and low thermal conductivity of the slag bricks. 
Nails take a good hold in the bricks. The ceilings 
are built up of I-beams, reinforced by iron wire, 
and of slabs, partly trapezoidal in section and 
hollow. The roof also rests on beams and slabs ; 
the latter can be made in portable lengths of 5 m., 
of amply sufficient strength. The large air-cells, 
both in the upper ceiling and in the wedgeshaped 

between this ceiling and the roof plates, 
are said to keep the houses warm in winter and cool 
in summer. The low, two-floor houses require v 
little iron; less than concrete buildings would 
demand. Grooves and conduits for the water pipes 
and electric wires are provided when the blocks are 
being moulded, and the building operations take less 
time than when ordinary bricks and wood are the 
chief materials. The slag blocks are made of three’ 
times the thickness of common bricks. 


SieNaLLINne By Bare Wrres rv Earts or Sana: 


Many problems have been considered “ key pro- 
blems” during the war. According to General bee 
Squier, Chief Signal Officer of the United States 
Army, one of these problems was the production 
of the braiding machinery for finishing insulated 
wire. The bare wire, the rubber and the cotton for 
the braiding could all be obtained ; but the braiding 
capacity of the entire works of the United States 
was by September, 1918, only 8,000 miles of twisted 
pair insulated wire per month, whilst the American 
forces alone required 40,000 miles per month, and 
the Allied Council called for 100,000 miles per month 
by October, 1918. General Squier therefore tried 
what could be done with bare wires. Radio signalling 
ought to be possible considering that two sub- 
marines can communicate with one another when 
both are submerged, so that the wire would merely 
have to facilitate the propagation of the electro- 
etic waves. It was quite probable, moreover, 

that both water and earth would, under the action 
of currents of really high frequencies, exhibit pro- 
erties very different from those with which we are 
amiliar at direct sitilox Teloph wera ex- 
periments on “ Multiplex Telephony and hy 
over Open-Circuit Bare Wires laid in the Barth or 
Sea,”’ which General Squier described in the Journal 
of the Franklin Institute of June last, certainly 
show the possibility of the suggestion. As is now 
almost taken for granted thermionic valves (electron 
tubes, Squier calls them) were used, both in the 
transmitters ‘and the receivers. In the first ex- 





y of ‘cles 
per second. It was at first thought, tl ex, 
posed end of the wire (perhaps 20 ft.), between the, 
water surface and the apparatus mounted on a, 

i mags 10h, 98 Bn Sip enteR® |: HS BARE 
fs to of this wire section made no difference 
reaper styl” : . 


incoming radio signals; the grid of the valve, 
which serves as detector, is connected vo the point, 
of maximum potential on the coil. So far, however, 
the experiments appear to have been of short 
range only, and much remains to be done, before 
‘we can think of bare ocean cables for radio signals, 
At present Atlantic cabling is limited to waves of 
a frequency of about 10 cycles and 80 volts, and 
ocean cable telephony seems to be out of ‘the 
question. Frequencies of hundreds of thousands 
would eliminate the wave distortion _ problems, 
leaving the prevention of the attenuation as the 
main problem. Incidentally, it will be interesting 
to investigate the surface conditions of wires which 
would prevent the generation of electrons; so far 
we have mainly studied the conditions favouring 
the liberation of electrons. 


Tue Laxze Rrrom TunneEL, 


On July 1 last the St. Gothard Railway was for 
the first time worked by the current from the Lake 
Ritom hydro-electric power plant ini Switzerland. 
Everything seemed to be in best order at the pc 
station, and the machinery gave no trouble what- 
ever, until at eight o’clock in the evening, 60 hours 
after putting the turbines under full pressure, 
some engineers near the plant observed a rock slide, 
followed by a rush of clear water on one of the slopes 
about 200 metres to the east of the tunnel which 
delivers the water of Lake Ritom into the double 
line of hydraulic pipes going down to ‘the turbine 
house, Warning was at once given, and the tunnel 
sluices were closed. Nobody was hurt, and the 
service is temporarily carried on by ‘auxiliary mea- 
sures, The facts, so far as then ascertained, were 
summarised in the Schweizerische Bauzeitung of 
July 10. We have repeatedly referred to the 
interesting Lake Ritom plant,* and to the notable 
tapping of the lake by a tunnel conduit, 220 m. 
in length, which ends under the lake bottom ata 
depth of 30m. below water level (at the time of the 
tapping). The tapping conduit joins the tunnel 
mentioned which is almost horizontal, the gradient 
being 5 per mille, and has a length of 873 m. ~The 
locality of the rock slide mentioned is near the far 
end of the tunnel, about 50 m, below the horizontal 
tunnel axis. The dislodged mass of rock has a 
length of 30 m., and water was streaming out at 
a rate, roughly estimated, of 150 litres per second, 
As regards the possible explanation, it,is to be 
said in the first instance, that of ‘water 
from the tunnel had been and actually 
been measured on previous occasions when the tunnel 
had been put under water. The tunnel section 
has an area of about 3 sq. m., and the profile is 
generally of the shape of a horse-shoe, in some parte 
circular. Fine cracks had been observed in the 
oval sections, and to stop them a cement grouting 
had been forced in behind the concrete lining. 
This operation had been partly successful, but the 
leakage of water did not cease; the quantity varied 





* Encinerrma, Aug. 26. 1916, pees 185, Ovtober ‘6, 
1917, page $67, and August 22, 1919, page 20. 
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with the head of water, and amounted, a fortnight 
before the accident, to 240 litres per second ‘with 
a water head of 44 m. above the tunnel bed, and to 26 
litres per second with a head of 18m. What became 
of this water was not known in spite of experiments 
with’ fluorescein. After the accident nine more 
fine cracks were discovered, but most of these 
were real hair cracks, only a few having a width 
of 1-2mm. From these wider cracks water was 
seen to rush back into the then empty tunnel. 
The gp Barnes about these fine cracks, 
which betrayed ves by brown lines (iron), 
is their distribution. There are two pairs 
of longitudinal cracks near the concrete lining of 
the bottom; some more cracks, also straight, in the 
walls; and further some oblique cracks, the whole 
system being symmetrical to the vertical axis of 
the tunnel. The combined length of the cracks is 
estimated at 2,000 m. In view of the fineness of 
the cracks, the losses of water are considered re- 
latively large, and it is suggested that the oblique 
cracks might be due to shear stresses caused possibly 
by the gradual transition of the oval section into 
@ circular section under the great hydraulic pres- 
sure. The water might also be regarded as infiltrat- 
ing from the rock and collecting behind the concrete 
lining which, we should say, was found intact and 
apparently well laid. The rock in question is not 
sound; there are dolomites and mica schists, 
the latter in parts distorted and cleft in two direc- 
tions. Detailed reports of the accident, for which 
we may have to wait some time, will be of interest. 





Dreatnace or THe Satapo Basin in ARGENTINA.— 
During the war part of a big yr scheme has been 
carried out in Argentina which the Dutch engineer 
Waldorp first investigated nearly thirty years ago, 
The River Salado, in the province of Buenos Ayres, 
has a catchment area of about 300,000 sq. km., and an 
area of 60,000 sq. km. is being drained. Most of the 
tributaries of this river reach the Salado only in very 
wet seasons, y ending in lakes and swamps or 
losing themselves in the soil; on the other hand, high 
tides sometimes prevent the discharge of the river. 
To meet the difficulties Waldorp proposed a system of 
canals parallel to the, main river, the excavated soil to 
supply the material for high dykes between the river and 
the canal. Waldorp’s successor, the Swedish engineer 
Nystrémer, was not able to carry out the original project, 
But about 1,000 km. of main canals, 350 km. of branch 
canals, and 150 locks, in addition to many bridges, 
siphons, weirs, &,, have been constructed, the work 
is meet . The Salado will have to be regularised, 

Salado River which flows south of Buenos Ayres, 
direct into the Atlantic, must not be confounded with the 
much larger Salado River in Northern Argentina, which 
comes from the Andes and joins the Parana. 





QueeNstanp’s Mtverat Weatte.—The annual re- 
port of the Queensland ‘Department of Mines shows 
that the value of last year’s mineral output was 2,472,0271. 
a decrease of 1,268,898/, as com with the preceding 
year. Owing to the sensati slump in copper values 
early in 1919 the production of this metal almost ceased 
im Queensland and other States of the Commonwealth. 
Shipping and industrial difficulties leading to a lack of 
explosives accentuated the position. One result was 
that in copper production in Queensland there was a 
comparative decrease for the year of over 1,000,0001. 
in values, and in tin of more than 100,000/., with serious 
falls also in lead and silver. Then there was a era] 
gradual gm toh yeu with the result that apart from 
gold the eral production of the last quarter of the 
annual term was ee nie “ — corresponding 

augury for the current year. 
ing in Queensland had derived some benefit 
from the operations of the Australian Gold Producers 
Association, which in ten months had distributed among 
its members over 600,0002. derived from for 
the sale of the auriferous metal, but this assistance 
did not suffice to arrest in any appreciable degree the 
decline in the output that had been continuous, except 
im’ 1916, for the past fifteen years. There was a small 
decline in the quantity of coal mined in 1919, altho 
there was an increase in the value of the product; the 
ition would have no doubt been much better but 
or the seamen’'s strike. The tt shows that the 


of 63,2087. as compares with 1918. Mount Mo 
continued to be the seme ad om producer in the State. 
Gold mining continued to decline at Gympie, but it was 
still furni some surprises or “streaks of buck.’ 
per mines are dealt with 
erence is, made to the fact’ 


and scheelite in the Cairns hinterland. 
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Sylvanus Phillips Thomps D.Se,, LL.D., F.RS8, 
His Life and Letters. by Saas MEAL THOMPSON 
and Heten G. Tompson, B.Sc. London: T. Fisher 
Unwin, Limited.’ [Price' 21s: net.] 

WE are indebted to the widow and daughter of the 

late Professor Sylvanus Thompson. for this attempt 

to make the world better acquainted with a pro- 


minent personality, who for many years occupied | proposal 


an honoured place among the leaders of. science 
progress. We, may recall him as an able and 
renowned electrician, as an expert teacher, as the 
author of, many standard treatises, brilliant as a 


lecturer, gifted as a linguist, and proficient as an|- 


artist in painting and music, but we only know him 
from the life‘he led in public. These ladies enable 
us to make a closer acquaintance with one, to whose 
lucid explanations from the platform we have 
listened with pleasure, and whose text books we have 
read with profit. The references to his home life 
are restrained but interesting, his many-sided 
activity allowed him little leisure to cultivate the 
social life he was so well qualified to adorn, but we 
could have wished that letters other than those 
dealing with scientific matters were more plentiful. 
The progress of invention, the development of 
mechanical arts, the schemes designed to increase 
the comfort and well-being of nations are duly 
chronicled in their proper place, and these, if not 
character revealing, present with great skill, the 
general tenor of the thought and work of the subject, 
Professor Thompson himself gave to the world two 
conspicuous examples of scientific biography in his 
“* Life of Faraday ’’ and of ‘‘ Lord Kelvin,’’ and one 
cannot fail to note that the felicity of expression, 
the picturesque rendering of detail, the. painstaking 
effort. to reconstruct the personality and, make it 
pervade everything in the book, are qualities 
characteristic of the present biography. 

Those who, delight in tracing the influences of 
heredity in developing the capacity and deciding 
the predilections of succeeding generations, will find 
ample opportunity in the genealogy of Professor 
Thompson. His mother was acapable field botanist, 
his grandfather, John Tatham of Settle, was a 
chemist and botanist, and in the direct line of 
ancestry William Phillips, F.R.S,, was a geologist, 
and Richard Phillips, a physicist, the friend and 
correspondent of Faraday. As his father, who was 
a schoolmaster at the well-known Quaker school 
of Bootham, at York, was also a botanist, it is no 
surprise that Sylvanus acquired the botanical and 
scientific bent of his family. His capacity as teacher 
and his powers of exposition may be traced to his 
father, but his training at the Flounders Institute 
for teachers was an excellent preparation for one, in 
whose subsequent career teaching and lecturing 
pene @ conspicuous part. From the Flounders 

itute at Ackworth, he went to London University, 

and subsequently to the School of Mines, ly 
graduating B.Sc. in London University, being first 
in Science Honours in 1875. He studied much on 
the Continent, mainly at Heidelberg, and added to 
his acquirements a very thorough knowledge of 
French, German and Italian. Years later, on the 
occasion of the visit of electrical engineers to Italy, 
when at the tomb of Volta, Dr. Thompson delivered 
an address in Italian which was listened to with 
rapt attention, and was much appreciated. All 
through his life his lingual abilities were of the 
greterh service in international scientific con- 
. He was not one who considered that 
education in Science alone was an adequate equip- 
preatk and training for the battle or the engagements 

Thompson’s first public appointment was to the 


rge9) Lectureship of Physics at Bristol, and the picture 


hayeve the authors give of the educational movement 
in that city is not very pleasant reading. Ambition 
seems to have outrun means, and with the best 
intentions on the part of the promoters to raise the 
standard and increase educational facilities, they 
did not appreciate what was necessary for the full 


per | realisation of the scheme. Professors and students 


had to endure inconveniences that would now appear 
intolerable. Government subsidies at that time 
were not forthcoming, and with funds accumulating 





but slowly, difficulties increased to such a point 
that the management proposed, on account of 





economy, ‘to drop the arts side of the U: 

College: | We have heard much of late of:an-undue 
prominence given to literary subjects in the educa- 
tional curriculum, and at times the views of scientific 
men have been so misrepresented as to suggest that 
they advocate the suppression of classical teaching. 
It may therefore not be out of place to record, that 
forty years ago, this distinguished scientist fought 
strenuously on behalf of literary education. Of the 
to discontinue arts training he wrote “if 
carried out it will effectually cripple the literary side 
of the college, and for that reason, if for no-other, 
I should regard: it as disastrous to the prospects 
of the college. | We owe it to the influence of Oxford 
that our college has not been confined in its 
aims to being merely a science college. To draw 
back. now would be little less than fatal.” 

At the same time, ‘no man had clearer notions of 
the proper function: of technical: education, its 
possibilities and its limitations: When at Bristol 
he found the difficulty of getting pieces of apparatus 
accurately made from his own designs. In many 
cases it was hecessary to employ foreign workmen, 
and he thus early recognised that electrical, chemical] 
and optical industries were hampered by failure to 
give instruction in the general principles of science, 
that underlie handicraft trades, and that. the 
commercial prizes of the future would fall to those 
countries whose artizans were the most trained and 
skilled. This doleful story, he urged, in practically 
the words that have since been repeated by many 
in recent years, who have been painfully aware of 
the hopelessly | inefficient ining given in. the 
workshops of this country. “‘ Belittle the teaching 
of science” was his cry, “ ignore the expert trained 
in science, carry on your works without. him. . . 
then, when after years of neglect you find the 
progress which ought to have been made here is made 
in foreign countries, blame the patent laws, blame 
the lack of protective tariffs, blame the trades 
unions. Blame everything, but the blindness of 
manufacturers and men to the truth, that that 
industry is doomed the leaders of which despise 
and neglect science.” 

It was fortunate that a man of this temperament 
was elected Principal, and Professor of Applied 
Physics in the City and Guilds Finsbury College. 
The position gave him the opportunity of urging 
sound views on the subject of technical education 
and ensured the adoption of a high standard. 
He drew a clear distinction between a technical 
college and an academic institution, never confusing 
the function of the one with that of the other. 


The training he aimed at giving was to be pro- 
fessional rather than scholastic. The work of the 
principal might be less ambitious and less dignified 
than that of a university professor, but, if different, 


was not less valuable or less necessary. Unwearying 
industry, ardent enthusiasm, and unfailing energy 
were required from the holder of these views, and 
these qualities Thompson could and did give without 
stint. For more than thirty years he directed the 
fortunes of the Institute with ability and success 
and his reputation must rest on what was the main 
occupation of his life. His other work, great and 
varied as it was, must be regarded as an ornamenta] 
fringe to his professional career. In saying this we 
do not overlook the fact that the number of his 
communications to learned societies approached 
200, of which some 150 may be regarded as of prime 
importance in furthering our knowledge of every 
branch of physics. As a scientific lecturer he was 
probably unrivalled since Tyndall, and as a writer 
of text. books he enjoyed and deserved a wide 
popularity., His ‘Elementary Lessons on Mag- 
netism and Electricity” run through more than 
40 editions and reprints, and in translations has 
been read from China to Peru. The treatise on 
**Dynamo Electric Machinery,” appeared in seven 
editions and also was widely translated, It is only 
necessary to mention his ‘‘ Electro-Magnet,” his 
** Polyphase Electric Currents and Motors,” and his 
Light, Visible and Invisible,”’ to recall the world’s 
indebtedness to this gifted and voluminous writer. 
His share as “‘ Brother Magnetiser,” in 
of Odd Volumes” and his “Calculus Made Easy,” 
whose authorship was never publicly admitted during 
his lifetime, reveal Thompson in another, but not less 
attractive, light. Nor must be omitted Professor 
Thompson’s keen interest in, and wide acquaintance 
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with, the history of science. His knowl was | munity, and 
thorough and gained at first hand. This is well/ support and deration. 
illustrated by his, contributions to the, literature Professor Henry in.a preliminary chapter discusses 
published on the occasion of the tercentenary of the! the effect of forest on climate, and would seem to 
death of William Gilbert of Colchester, Physician to sympathise with those foresters, whom Humboldt 
Queen Elizabeth. Heannotated and reprintedsome} reported as saying “ How foolish is man in des 
of Boyle’s work on magnetism and also translated troying mountain forests, as thereby he | 
re ee ee i of wood and water at the same 
eregrinus, & val ane thirteenth | This saying contains a popular error, that 
century. His biography of Phillip Reis, the dcietebthoes, for the efiecte or human agency. in 
inventor of a telephone that in some respects| influencing the amount of rainfall is pro’ too 
anticipated the work of Alexander Bell, was a model | small to be detected. The cold bare soil of the 
of care and industrious research. His patient and| mountain should cool the air in contact with it, 
determined effort to collect all possible information, | more rapidly and effectually than the erowns of 
and his precise sifting of facts was characteristic of | trees, and for that reason promote preeipitation. 
the man. To acquire the minute knowledge he| adiabatic expansion and cooling, another uent 
particular kind. His taste as a collector and his| the hill sides when deprived of vegetation, so that 
proclivities as a bibliophile found ample scope in the | one can hardly regard forest destruction as a factor 
acoumulation of a large number of rare pamphlets | tending to diminish rainfall, The author gives no 
and incunabula. The whole collection of books, | scientific support to this fallacy; he remarks that 
ancient and modern, many of them enriched by | great climatic changes of cosmic origin oecur in the 
marginal notes from Thompson's pencil, will be| course of centuries, and it may be that lessened 
preserved in its entirety at the Institution of} psinfall has occasioned the disappearance of the 
Electrical Engineers. forests rather than that the removal of the forest 
It is not a little remarkable that though Professor | pas diminished the rainfall. After the rain has 
Thompson was eminently successful as a professional | fajien, the destruction, or the creation, of foreste is 
scientific adviser, he was not known as an inventor. capable of exercising very noticeable effects on 
As a young man he was interested in the beginnings | ,.veral climatic factors, effects that have been 
of telephony and invented a form of valve telephone, | .onfounded with the promotion or withholding of 
which, however, was held by the courts to be an} psinfall. From the foliage, the amount of transpira- 
infringement of the Bell-Edison patents, Mr. Justice | tion is increased, and consequently the humidity 
North holding that “every surface which can vibrate | on the leeward side is greater, also by acting, as a 
is a diaphragm.” Later he devised a mechanical | wind.break the trees reduce the force of the wind in 
arrangement for securing @ distortionless cable, | the lower layers, and tend to prevent evaporation, 
founded on Heaviside s well-known equation, but which depends greatly on thé wind velocity. But 
the form of inductive leaks he proposed never came | 1, o.¢, important of all is the effect on the rum off, 
into practical use, and Pupm’s loading coil, though | which on the denuded mountain slopes may assume 
later on the market, has been adopted in preference. a distinctly altered character. Ifa forest is standing, 
As is well known, Professor Thompson belonged | ¢he litter and humus under the trees absorb much 
to the Society of Friends, of which he was a sincere} o¢ ihe rain, making percolation the soil 
and attached member. He was heartily opposed | uch slower, the melting of snow is delayed, floods 
to militarism as shown by his conduct in the Boer reduced, and much less detritus carried inthe 
War, and in the long struggle now happily ended. | streams from erosion of the banks. River naviga- 
But such matters scarcely belong to public comment. | 5: ,, may be injured by the accumulation of stones, 
Whatever views he held they were the results of and when the river bed is filled with transported 
sincere conviction, and his attitude is well expressed sediment, a slight rainfall may cause & disastrous 
in such works as “A Not Impossible Religion,” | ¢ooq. In these days, the conservation of | Water 
and the “‘ Quest for Truth.” His place in literature, | ;, becoming of prime importance as a source of 
in science, and in the arts is assured, but this book power, and these questions will be studied from. an 
is not the less necessary for the public, while its| —.onomic as well-as from a h gienic point of view 
appearance” will be welcomed by those who were|¢.. . ientific opinion is divided . 
privileged to enjoy his acquaintance. and extent of action of forests in influencing river 
floods. 
Forest Woods and Trees in Relation to Hygiene. By As touching hy giene simply the protection 
, M.A.; F.L.S., rc of Forestry, | m A! “ 
Royal Googe of Science, Dublin. "Thpdon : Constable | afforded by forest ter is admitted to be beneficial. 
and Co., Limited. [Price 18s. net.] Humid winds at low temperature decrease the 
A FEW years ago afforestation was a word to conjure | vitality of all living things, animal and vegetable. 
with. Advocates disregarding the cautious attitude |Confining attention wholly to the problem of 
of trained experts recommended its adoption as/| afforestation, it is found that the consequence of 
affording pleasant occupation for the unemployed ;| such ‘winds is to dwarf the trees in size, and to 
a welcome addition to the amenities of unpicturesque | distort them in shape. In extreme cases, trees. are 
localities, and effective as a source of revenue, by| prevented from rising above the ground owing to 
utilising large tracts of waste land which had proved | strong winds damaging the tissues. In still air, 
unsuitable for tillage and unprofitable for grazing.| though coupled with extreme cold as in Northern 
This pleasant vision, or at least its more agreeable] Siberia, large forests are still possible, and acting 
features, had its origin in a mistaken view of the|as @ shelter permit crops to grow that would not 
requirements and fitting education of the forester, | otherwise succeed, while domestic animals 
who was too frequently regarded as a rougher kind | enjoy 
of gardener, who mechanically planted trees accord- | supply of milk. Shelter belts, though of little value 
ing to a given plan, relying for his information| as timber, may be of great economic importance 
concerning tree taxonomy on the botanist, drawing| if they could be made to afford protection, and 
his knowledge of sites suitable for the growth. of }permit-a larger acreage to be devoted to , 
different kinds of trees from the soil physicist and|.In both Scotland and Ireland much sheltering might 
geologist and looking to other specialists for pro-| be provided. The bracken lands of Scotland which 
tection from tree disease and the evils wrought by | are valueless for grazing could be easily planted with 
insect enemies. Fo has too frequently been | trees without interfering with the mountain pasture 
regarded as a patchwork of miscellaneous knowledge, | industry. Grass would grow better and 
borrowed as emergency arises from other sciences, | farming would prove a more profitable undertaking. 
to eke out the operations of unskilled labour on| In Ireland, the peat bogs act as centres of cold 
which the industry is supposed mainly to rely.| causing late spring frosts, which in various ways 
Professor Henty’s book should ‘convince the un-fare’ detrimental to agriculture. To’ minimise this 
informed that forestry is self-reliant, occupying a| evil, the author recommends that peat bogs should 
worthy and distinctive place in applied science and be surrounded with plantations which can be easily 
founded upon a knowledge of the life of the forest} and cheaply established in the cover margin of the 
as such. Here the forester is seen not availing] bog. By such means, large areas of waste land, for 
himself of the researches of others, but advancing land not occupied to the best advantage of the 
into the domain covered by sanitation and showing | community is really waste land, will support stretches 
how forestry in some directions benefits the com-| of wood that can be worked on # commercial and 


that, ground is deserving of study, 











































als fatten, | ¢ 
vigorous health and produce an increased 


profitable scale, with systematic fellings 
ensure a permanent continuity of supply and 
a profit oyer and above the: cost of 


trades. 

In this country, it is not possible to form forests 
in ‘the sense in which the word is used on the 
Continent. “ The te of many small 
be substituted for the large and continuously tree- 
covered surfaces that are to be found in Russia and 
Germany. The author accordingly asks where is 
sufficient to ‘be found in this mem 
populated country, and how are the expenses to 
met, expenses that will be the larger as the sub- 
division is greater. It is impossible to do justice 
to the author’s argument and e, but 
reference may be made to two su founded 
upon actual operations, which deserve recogniti 
and extension. One is the afforestation of watet 
catchment areas, of which a complete list with their 
latent possibilities is given, an is to be 
récommended on two distinct grounds, the import- 
ance of increasing hygienic measures and the main 
purpose’ of afforestation, the increase of timber 
reserves. Many catchment reservoirs have been 
formed to impound the water falling on uplands and 
sparsely peopled districts, and to these may be added 
his Yorid' aAfaceeit 05 tataiel leis od 04 Thitidate 
monopolised by Manchester, and Loch Katrine by 
Glasgow. From a sanitary point of view it is highly 
desirable to prevent pollution of the water, ‘and 
when authorities have only leased the water rights 
and not acquired the ownership of the gathering 
grounds, the protection is usually ‘in- 
adequate. When houses or farms exist on 


a 


no jurisdiction over the ground, w Is 
probably perfunctorily cared for Ly a rural sani’ 
authority. The difficulty of maintaining 2a 
stan of purity of water for domestic consumption 
has led several of our great cities to adqiite the 
ownership of the catchment area, but ona’ con- 


siderable number of gathering habitations 
and farms have been pee Goong 


read by those who are interested in the legal aspects. 
The scientific side, however, is not less interesting 
than the financial, and an able is necessary, 
for few have studied forestry as a of 

industry. The advice of the expert is needed at 
every stage for intuitions and predilections 
suffice. The choice of trees is not a sim 

to a 
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varies according to the species composing it, the 
density of the planting, the manner in which the 
trees of different ages are the climatic 
and soil factors, which affect the vigour and growth 
of the individual trees, An impression obtains that 
if Government gives an order and finds the money 
all the difficulties will be removed, and an ordered 
plan will go forward. This is not necessarily the 
case. paness plese engin Gonmeanditens 
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of the people. He would cover each of 
eyesores with the trees suitable to the site. 
In the case of ca’ t areas perhaps 200,000 acres 
could be added to the resources of the nation, but 


thrive fairly well. A particularly pleasant feature 
is the interest shown by the children in the process 
of, planting and care of the trees. The eagerness 
displayed is very. gratifying, and the French, in 
partioular, have made of the idea a great success. 
In 1910, the school children planted some hun- 
dreds of acres with more than 2,000,000 trees, but 
it is something to have succeeded in inspiring a 


ambitious. results can easily follow. 

Professor Henry, writing as much on behalf of 
hygiene as of forest. economy, supports the move- 
ment warmly, and adds many interesting features. 

The British public, dwelling largely in towns, 
lnows very little of trees, and 
promote and establish a continuous policy of tree 
mererg.nn8 waste land development, that would 
react favourably on social organisation. This 
indifference arises in some measure from the absence 
ef adequate guides and trustworthy information. 
The author shows that he is competent to lead, 
and his book well fills a vacant gap in woodland 
literature. 


oe 
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Carrran AND Twoome Taxes rx Burearra.—The 
iel Commissioner to H.M. Legation at Sofia has 
to the of Overseas Trade sum- 


. Department 
7 laws which have been instituted in 
oie Basta y ctncin of tae’ following : (a) War 
d) 


tax; (6) levy on’ eapital; (c) income-tax, and 
compan bere ihe camnmneeter of Sheen love. wey 
cons’ persons interested Department, 
Old Queen street, London, 8.W. 1. 
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DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 


(Specially Compiled from Official Reports of London Metal Markets. 
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the figures plotted for tin and copper are the official closing cash quotations of 
” and “ standard ” metal ively. The prices shown 
for lead are for English metal, whilst those for spelter are for American metal, Middlesbrough prices are 
plotted for steel plates and rails, and also for hematite and Cleveland pig-iron. The prices given, in the case 
of steel plates, are for ship, bridge, and tank qualities, and those for steel rails are for heavy sections. The 
pig-iron prices are for East Coast hematite and Cleveland iron, both of No. 1 quality and for home consump- 
tion. The price of tin plates is per box of I.C. cokes free on board at W: but in all other cases 
the prices are per ton. Each vertical line in the diagram represents a y, and the horizontal lines 
represent 1/. each, except in the case of the diagram relating to tin plates, where they represent 1s. each. 





Review tv Sranisx OF THE Barris MARKET.—Messrs. | to offer for immediate delivery. ee gives 





Rownson, Drew and Limited, 225, Upper | quotations various ‘it i 
aren Ba base 
merchants. 


Clydesdale, for freights to 

Thames-street, E.C. 4, have issued in Spanish a review suaphes of goods, and, prions (ote 

of the market, dated July. They call attention to their | for ts, its, &c., and 
which they are able ' in their trading with these en 


shoul: 
large purchase of Government stores terprising 
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Tae Coat Ovrrur or SoutH Arrica.—We read in the , for the Union of South Africa were, 72 collieries ee 
S.A. Mining and Engineering Journal that the Transvaal | total out 957,221 tons, valued at 372,37 In 
coal output for May was 590,504 tons, valued at 168,825/., | Union 8,242 tons of coal were converted into by ucts 
or 5s. 8-624. per ton at the pit’s mouth ;} the production | during the month, and there were uced 1, tons 
of Natal was 290,528 tons, Valued at 181,4001., or| of coke, 3,595 gallons of tar, and 235 tons of sulphate 
12s. 585d. per ton, also at the pit’s mouth. The figures | of ammonia. 





INDUSTRIAL, NOTES. 
Weare informed that negotiations recently 


mills snd pata wo ohert he Midlands ; whilst 

i in t i s men 
employed at seoliicelieagsen and Lancashire blast 
furnaces are to receive increases in their wages of 
35} per cent. and 55} per cent. respectively. 

The National Federation of General Workers asked 
the Employers’ Federation, last week, for ‘the re- 
opening of negotiations on a national basis following 
the recent sectional strikes among workers. The 
application includes a demand for a further increase of 
le. a day or shift. It is stated that a conference with 
will be arranged for shortly, We dealt 

i gas industry on page 48 ante. 

At the time of writing, it is announced that the Wigan 

gas workers have struck for the full 10s. per week 

advance that was originally demanded. In so doing, 

Sy Seve i the advice of the National 
on. 


A conference of delegates from men engaged in 
commercial road transport throughout the count 
was recently held in London, with a view to deal wit! 
the failure of the Industrial Council to artive at a 
decision in to the men’s demand for a minimum 
wage of 4l. 7s. a week for one-horse drivers, with 
increased wages *for higher grades. Replies were 
received from unions respecting a strike in the event of 
negotiations failing. The conference decided that a 
deputation from Transport Workers’ Federation 
should interview the Minister of Labour with the object 
of arranging for a conference with the employers, 
both those who are parties to the Industrial Council 
and others. In the meantime, no steps are likely to 
be taken. 





The Industrial Council has not nagroved the claim 

of the National Union of Railwaymen for an increase of 

4d. per hour on the pre-war rate, plus the recent. 6s. 

advance, the 33s. 6d. a week and the 124 per cent. war 

wages, for the men a ee in the railway companies’ 
-8' 


electrical power and sub-stations 5-7 the 
controlled railways of Great Britain; the Court has 


accepted the contention of the railway companies that 


| the existing rates and conditions of service instituted 


for the London district be confirmed and that the rates 
obtaining in London be extended to similar grades of 
workers in the provinees, less 10 cent., except in 
the case of Glasgow, Liverpool Manchester, where 
the rates would be 5 per cent. less than in London. 
sor wr stations which supply railway workshops 
with lighting current, the Court decided that the con- 
ditions of service shall be the same as those obtaining 
in the workshops of which the power stations virt 
form a part. decision is to have effect on 
after December | next. 





It is reported that six unions are taking a ballot 
of cable workers on the question of work to 
enforce a claim for an increase in wages of 15s. a week 
for Bash A and os and 7s. 6d. a week wi those 
under 18, with a per cent. guarantee for piece 
workers, Following upon meetings of the Industrial 
Council, the Cable re’ Association offered a further 
war advance of 5s, per week to male workers of 18 
over, payable as from yer 1, and an increase of 
minimum for women 18 and over from 41s. to, 43a. 
The ballot papers state that the offer, in the o 
of the ted societies, is wholly unsatisfactory. 
The ballot is returnable by next Monday. 


It is often stated that this country is a free country, 
but such is not the case, as the 
instance clearly ites. Last week, 2,500 miners 
of the Manton (Worksop) Colliery, of the Wigan Coal 
and Iron Company, ceased work, use three er four 
of their fellow workers belong to the Winding and 
General gy tome Society instead of belon to the 
Yor! rs’ i are 
members. The three or four men in question maintain 
that they are fully at liberty to belong to the union 
like Hence the strike and the loss in output 
of about 2,600 tons of coal per day. 


A correspondent wri to The Yorkshire Post from 
that da. Valley is 
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are so low that the arnt ships from 
frequently delayed. In’ official language, the 
Miners’ on is ) am increase in wages 
of 2s, a day over and above present increase 
154 per cent., and a reduetion of 14s. 2d, a ton in the 
price of domestic coal, in order to swallow up/a surplus 
of 66,000,0001. made aoe coal and intended to 
become in effect excess 

the country. At orie the largest collieries in the 
country, some.12,000 men are The total 
wages bill has increased since 1916 from 40,0001. a week 
to its present colossal figure of 160,000/., and at the 
same time production has greatly fallen off. 





Speaking at Forest Town, near Mansfield, last 
Saturday, and with the Government control 
of the coal industry, Mr. J. P. Houfton, late managing 
director of the Bolsover Colliery Company, said the 

le had been told that all development had ceased 
and that this was partly the reason’ the nation should 
take 6ver the collieries. During the period of the war, 
however, 20,000 acres of coal had been taken over ready 
for development as soon as the Government would give 
a chance to develop it. \Did'that, he asked, show 
‘want of enterprise or faith in the future ? He had, 
personally, as much faith in the future ofthe coal 
industry in this country as in the country’s future. 
There existed a feeling of uncertainty, as to the future of 
_ this great key indus ry He that during the war 
the Government should control every ton of brought 
to the surface in order to assist to victory, but it was 
now nearly two years since the armistice was signed, and 
the collieries, were still controlled,. with the result. that 
a good deal of uncertainty as to the future of the 
industry still existed. People hesitated to, spend 
mney on x paar sane om all is heat what they had 
worked and paid for wi hope of prosperity was not 
only controlled but threatened with extinction . of 
ownership, Could people, therefore, be surprised if men, 
who were far-seeing and had proved themselves able 
men in the development of the coal industry, hesitated 
to do all that they might, until they were, assured 
that they would receive back fully all they spent ? 
There were people prepared to find money and to a still 
greater Borelop the cpal and other minerals in 
this country, if they could only be assured that no 
extremists or ts would shake the Government 
in its determination to support those who risked 
their capital. 





We take the following, notes from The Newcastle 
\Daily,Chronicle ; they give interesting information on 
the miners, the dockers, and on the of the latter :— 
_ “There. is a.serious unrest amo dockers. The 
slump in the docks has given new life to an old flame 


the, miners are being regarded with increasing dis- 
dayour by the other section of the,Alliance, . ‘‘ Tdonot 
claim to speak for the leaders and agitators,of course,” 
he farther stated, “‘ but I live among the men them- 
selves and their feelings are very different from those! 
of the trade union official who sits in his office, blissfully 
aloof from any reality beyond a feverish race for more 
wages. Never before have the men had such high rates: 
of pay, and yet they are dissatisfied. There is some 
truth in the statement of a labourer giving evidence at 
the Central Criminal Court recently, that since the last 
increase of pay work at the docks has.been very bad. 
One very obvious cause of this is piece work. Men are 
not going to work in the normal way if they can get 
double rates by doing picoe work, and together with the 
thirst for overtime the balance of labour is upset. The) 
dock labourer is entitled to 16s. a day under the Port: 
of London agreement, and 17s. 6d: a day working for a, 
contractor. But he iece, work—which the 
union pretends to condemn. [I have known men earn 
as Ynuch as 2/. to 27. 10s. a day on piece work. Since 
the increase of pay there has been an inflax in dockers’ 
tanks of men from less highly-paid trades, and this has 
helped to make the slump. July is al the worst. 
, and im ce of the present, 
The real trouble. 
ion to su that an: 
between the miners and ‘the doc 


The miners are at the bottom of all our 


the | architecture or marine engineering, and in 


|| science: and haying 
|| Foundry, he successfully; competed for a Whitworth 
|| Exhibition at Manchester in 1868 and again in 1869, 


'| Belfast, and to 


“Dadi | Master of 
“who | other’ prises, including 


throughout the entire labour world if the demand for 
another increase of wages (to the miners) is granted.” 


‘From a recent report received in the. Department of 
Overseas Trade, from an American source, it appears 
that fears are felt that the United States automobile 





industry-has grown, too fast, and consequently. a 
restriction in wilt eventually become neceaiatf, 
This will entail ial loss as well as a great labour 


disturbance until the market conditions” are again 
adjusted to stability and com effects have 
set in, ~ As an indication of the growth of the industry, 
it is stated by the. National Automobile Chamber of 
Commerce that the ction of cars in 1919 was 
1,974,000 cars, as against 569,000.in 1914. The capital 
involved is now 1,800,000,000 dols., as 

400,000,000. dols. five years . One result of this 
phenomenal growth has been that the market has been 


| denuded of supplies of certain materials used in the 


manufacture of automobiles. For example, one-half the 
production ot plate glass and three-quarters of the 
rubber produced are for this industry, while practically 
the whole of — epee 93 staple cotton goes into tyre 
production. The for passenger cars alone amounts 
to 2,000,000 tons a year. Labour statistics show that 
the average wage for automobile works’ emplo 

is 31.40 dols. per week, as inst 27.87 ols. 
as the 1 average. This to the State of 
New York, and indicates the nature of the inducement 
to withdraw workers from other tries into the 
gro automobile industry. With an industry of 
thése dimensions (some 30 times the size of the United 
Kingdom industry) the effects of a de on in trade 
can be imagined,.and this is the cause of the fears 
expressed in the opening sentence above. 


Until coe peep the following pageoald are 
offeréd annually for competition among the apprentices 
employed by Swan, Hunter and Wight Richardson, 
Limited, and by Barclay, Curle and Co., Limited : 
One scholarship in Naval Architecture, open to the 
shipyard apprentices in the Tyne and Wear shipyards 
or repairing department of Swan, Hunter and Wigham 
Richardson, Limited; one scholarship in Naval 
Architecture open to the shipyard a tices in the 
shipyards or seers departments of Barclay, Curle 
ag sabes ; re i . 
ing open to the engineering apprentices in the Tyne an 
Weak works of Swan, Hunter and Wi Richardson, 
Limited = ; one scholarship in ag es ering n 
to enginetzing ineéring apprentices in the wor ay, 
Curle an Oo. Limited, * The object of these scholarships 
is to enco self-improvement and the pursuit of 
scientific studies among apprentices in any department 
of the companies’ works, thus helping the most deserv- 
ing of them to obtain a university {degree in nove: 
meral to 
raise the standard of knowledge in shipbuilding and 
marine engineering. Each scholarship will be tenable 
for three years at (a) Armstrong College, Newcastle- 
upon-Tyne, or (b) the University of. iw, or 
(c) at any other university or technical college 

pproved by the company. The value of each 





a 
scholarship will consist of the” following: (a) The | hete 


com will pay all university fees ; (5) 251. a year 
tottbde the ona at necessary technical books, instru 
ments, &c. ; (c) a subsistence allowance of 21. a week 
during..the continuance: of each university term, 
Candidates for these scholarships must. be British 
subjects and must not have e 18 years of age on 
January 1 preceding the scholarship examination. 





Be. pear PROFESSOR JOHN PERRY, F.B.S. 
reputation of Professor , whose death we 
record with deep regret, was in the - early 
days of electri engineering, a period which to 
some electrical engineers ectoally in charge of power 
stations may appear to date back to far remoter times 
than) the seventies of the past century, But tiany will 


| revere John Perry as a teacher and a kind friend, 


ready to criticise, but ready to help as well, and as an 
ongineet of undoubted originality and fruitful activity. 

n Perry was born at “Ga ; Ulster, on 
February 14, 1850, and one gould y recognise the 
Ulster man in him, Like many a man of a decidedly 
practical turn of mind, he was not a model boy at his 
med agitate $= sadly scary! ; it is said, 
in fact, was more y cared than praised, 
But he gained a silver medal for proficiency in natural 


nan apprentice in the 


which enabled him to matriculate at Queen’s College, 

uate as Bachelor of Engineering 
y.two years of study; the degree of 
Engineering followed later. He took various 
a Whitworth scholarship of 


side *2001., and continned to work in the shops of the Lagan 








dry in winter. In 1871 he was offered the master- 


nglship in Physics at Clifton College, where he introduced 


a parle laboratory and school workshop. Having 
published his book on the “ Steam Engine” in 1874, 
he became assistant to Sir William Thomson at Glasgow 
in 1875, and was there tempted to accept the professor- 
ship of engineering in the Imperial College of Engineer- 
ene Yeddo, where the late Professors Ayrton and 
John Milne were his Over in Japan so much 
pioneer work in electrical measurement was done by 
Ayrton and Perry that Clerk Maxwell is said to have 
Temarked” thatthe centre of electrical gravity had 
shifted to Japan. Many papers were also published 
during the four years he spent in the East. On his 
return to he reorganised the work of Clark and 
Muirhead, introducing machinery for covering wire 
with gutta percha tad other tools. 

The lecture on the “* Future Development of Elec- 
trical Appliances,” delivered before the Society of 
Arts in 1881; brought him the silver medal of the 
Society and made his name popular. He was invited 
to formulate the system of technological examinations 
in mechanical engineering at the City and Guilds 
Institute, Finsbury, which appointed him professor of 
Mechanical ineering and Applied Mechanics in 
1882. Duri is period he published his well-known 
text book on “ Practical Mechanics.” Associated with 
Professor Ayrton, he was also consulting engineer to 
the newly-established Faure Accumulator Company, 
and the names of the firm are connected with some 
of the early lighting installations.of London and with 
the driving of tram-cars and tric by accumulators. 
Having been elected a Fellow of the Royal Society in 
1885—he was also D.So., LL.D.—Perry superintended, 
after the death of Professor Fleeming Jenkin, the 
erection of the telpher line at Glynde, Sussex. The 
year of an award to the Ayrton and Perry ammeters, 
&e., by the Paris Exhibition in 1889, which did not grant 
pie to any other electric meters, marked the disso- 

tion of the partnership between the two scientists; but 
both continued to take out patents. In 1896 Perry 
went from Finsbury College to the Royal College of 
Science as Professor of Mechanics and Mathematics ; 
from this appointment he retired six years ago. 

Professor Perry was a past-president of the Institu- 
tion of Electrical Engineers and of the Physical Society, 
and he succeeded the late Professor Carey Foster as 
Treasurer of the British Association. His connection 
with this latter body was of very old standing. He 
was president of Sections A and G, delivered his lectures 
on Spinning Tops at the Leeds meeting in 1890, and 
opened the British Association discussion on the teach- 
ing of mathematics in 1901. His book on “‘ Practical 
Mathematics for Artizans” was based upon his evening 
courses delivered at Finsbury. The characteristic of 
Perry’s teaching of mathematics was that he regarded 
mathematics as the engineer’s tool.. His.‘‘ Calculus,” 
¢ ‘plied Mechanics,” both of» 1897, “‘ Practical 
Mathematics ” of 1899, are all written from that stand- 
point, and what he thought about education in general, 
to which he devoted most of his time in his later years, 
is characterised in his book on “‘ England’s Neglect of 
Science,” 1901. He possibly adapted his writing too 
much to the icular case. But he was always 
original and to the point, and, partly on account of his 
rodoxy, he was an excellent man to open a dis- 
cussion, especially on general subjects like education, 


-|in which speakers are apt to lose themselves in repeti- 


tions and generalities, Anybody about to follow 
Professor Perry could rely u ints for 
comment in Perry’s address.. In 1913 British 
Government selected him to proceed to South Africa 
to draw up a scheme for the foundation of a South 
African University under the Beit bequest ; this scheme 
was adopted practically as drawn up. He had been in 
Africa in connection with the British Association 
meeting of 1905, and he also went to Australia with 
the. Association in 1914. We commented upon his 
remarkable address delivered in Sydney as dent 
of the Educational Section in our issue of September 14, 


1914. He was to be treasurer again at the Cardiff 
meeting a few weeks hence, and news that the University 
bof South Wales had conferred a science degree upon him 


reached him a few hours before his death, which 
took place last Wednesday afternoon. 

The war had not spared him any more than other 
eminent scientists. His last direct contribution to our 
columns, a letter on “ Cheap and Rapid Gyn- 4 
et Sines March 12, meee, page 306), dealt 
with the making of guns out of one piece put under 
initial stress, and referred to e iments conducted 
at Elswick before the war. But his advice was fre- 
quently sought daring the war, and in his leisure hours 
he followed up his old hobby for spinning tops in 
working out the problems of aypoateaie com 
together with Mr. Sydney Brown, F.R.S. His th 
failing, Professor Perry took a three months’ sea trip 
last spring, from which he returned in June hardly the 


better. His wife, ter of the late Mr. Thomas 
Jowitt, of Sheffield, died in 1904, and he leaves no 
children. A funeral service is to be held at St. Peter's 


Church, Ba ster, at noon to-morrow, 





y ;_ the 
interment is to follow at Wendover Churchyard at 2.15. 








Aus. 6, 1920.] 


ENGINEERING, 


193 








THE EFFICIENCY OF PROPULSION OF 
FULL-SIZED SHIPS.* 


By C. Fropsuam Hout, M.Eng., Associate Member. 


1. The Use of Model Propeller Experimental Results.— 
In the published works of Mr. R. E. Froude and of 
Admiral Taylor are to be found sufficient data on the 
performance of model propellers to cover the whole field 
of ordinary ship design, with the exception of the fastest 
types of destroyers and cruisers. But it is not possible 
to use these results directly in rey because of the 
differences known to exist ween the behaviour of a 
model propeller working in open water and that of 6 
full-sized propeller working in the disturbed wake 
immediately behind a ship 4 in addition, it is possible 
that the law of mechanical similitude does not hold 
exactly. The complex propulsive coefficient deduced 
from ordinary steam trials cannot be resolved into its 
elements for lack of sufficient data, so that there is no 
basis for comparing the efficiency of full-sized propellers. 


Fig.1. ENLARGED MODEL PROPELLER. 
9 OG Dia. 129 Puch (Elective). 


performed on the T.8.8. Oyapock, a vessel built by the 
above firm some thirteen years ago, and communicated to 


after ajdisoussion. The author has analysed both these 
trials, and has been enabled to assess the values of the 
several elements of the efficiency of propulsion, and thus 
to compare the performance of full-sized propellers with 
that of models. It is thought that the m analysis 
used can be adapted to the treatment of ordinary steam 
trials where the thrust of the propellers is not measured. 
The results of such analysis can then be applied to new 
designs, and will, in addition, lend more flexibility, 
and aps more certainty, to the value of propulsive 
coefficients used in estimating horse-power. 

3. Trials of the Mackay, (or gy and Javary.—The 
Mackay is a flotilla leader of the “‘ Scott” class, the 
leading particulars of which were given to this Institution 
in @ paper last year.t She was fitted with two three- 
bladed manganese bronze propellers, of which un- 
fortunately, the value of the analysis disc area ratio 





(1-048) fell beyond the limits of Mr. Froude’s experiments, 


Fig.6_ PROPELLER EFFICIENCY. (connecteo) 7P 
6 


The twin-screw steamers by tan and Javary were 
built about thirteen years ago for service on the Amazon. 
the Transactions by Mr. J. Hamilton Gibson, O.B.E.,* | Their 


leading dimensions were :— 
oes between perpendiculars 243 ft., breadth 
t. 


Draught on trial : 
Oyapock, mean 7 ft. 9} in., aft 8 ft. 4} in. 
Javary, mean 8 ft., aft 8 ft. 1 in. 
Dis ent : 
apock, 1,290 tons. 
Javary, 1,326 tons. 


Their pellers, having three elliptical manganese 
bronze blades, were each 7 ft. 6 in. in diameter and of 
25 sq. ft. developed area; those of the Oyapock had a 
face pitch of 11 ft., of the Javary 12ft. These propellers 
being restricted in diameter, and working at an abnor- 
mally high slip ratio, were very inefficient; this fact, 

er, does not affect the value of the analysis, 
because we seek the relative rotative efficiency: the 


Fig.8&. THRUST DEDUCTION. 














Fig.3. WAKE FACTOR. w~"y™' 
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Nevertheless, it is fully evident that the propulsive 
coefficient derived synthetically from model experiments 
is not realised in the actual hin: but to which of the 
elements—propeller efficiency, wake factor, or hull 
efficiency—the loss is due is not known; indeed, it is 
probable that none of these is the same in the ship as 
in the model. For this reason the powering of ships, 
notwithstanding the great advances that ane Sat made 
in the study of the resistance side of the problem, is still 
hedged about with difficulties and pitfalls ; large margins 
of power must be provided to cover ibilities of error. 

2. Measurement of Thrust of ellers.—A step 
forward has recently been taken, which, while not 
sufficient in itself to reach a secure basis for future desi 











and it was necessary to extrapolate to obtain values for B 
and propeller efficiency. But it is thought that, from the 
regular nature of Mr. Froude’s curves, any error due to 
this cause will not exceed a comparatively small amount. 

Complete progressive trials were run at two draughts 
corresponding to the light and deep load conditions. 
Mean of means based on four or six runs on the measured 
miie were obtained for speed, revolutions, power and 
thrust at each of five s in both conditions. No 
attempt was made to fair the recorded values of these 
quantities before using them in the analysis, as the five 
groups of observations are separated too widely to justify 
such an attempt. This fact probably accounts for the 





at least gives a lead in,the direction along which rogross 
will be made. nage the progressive trials of H.M.S. 
Matkay, a flotilla leader of the ‘‘ Scott’ class built by 
Messrs. Cammell Laird and Co., Limited, the, actual 
thrust of each a ap was accurately measured and 
recorded for a wide range of speed and power. The 
results of these trials were published in Seesmmmnane 
last August. Such measurements have doubtless been 
made before (Sir A. Denny has referred to some such 





experiments$); but the only extensive experiments 
known to the author as having fom made public are those 
* Pa 


per read before the Institution of Naval Architects, 
July 7, 1920. 
t Mr. G. 8. Baker (‘‘ Ship Form Resistance and Screw 
ion,” 1915, pages 161 and 162) says, on the other 
there i i no difference, 


hani icall 
. LMA. vol. liii, page 146. 


is 
} Sir A. Denny, 


ince tency to be noticed at the middle epees in the 
light series. The engineers reported a defect in the 
pump used to maintain the oil pressure in the thrust- 
measuring device during the runs at this speed. It ma 
also account for the inconsistency at the upper phos: 
in the load series, though on the other hand this may 
possibly be due to incipient cavitation. ( 
In estimating E.H.P. the displacement (recorded before 
and after the trials) was adjusted on the assumption that 
the rate of consumption of the oil fuel varied directly 
as the shaft horse-power, and by paying attention to 
the recorded times at which each mile was run, The 
results of these trials are given in pd, oom ma I, Table I, 
195, and the elements of the ysis in Tables II, 
TI and IV, on the same page, and Figs, 2 to 8, annexed. 


* Mr. J. Hamilton Gibson, I.N.A., vol. liii, page 147. 

















¢Sir Eustace Tennyson d’Eyncourt, Trans, I.N.A., 
vol. lxi, page 75. ‘ 





Fig.2. COMPARISON OF EFFICIENCY 
OF ACTUAL PROPELLER WITH MODEL. 
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absolute value of the efficiency is taken into account 
quite se tely from this factor. 

~¥ bes ean i ein altho tigueach 
were run, but on the progressive trials o' 
the thrust of the starboard propeller was obtained, and 
the mean of means of several runs at each of three speeds 
are available ; while the same was done during two sets 
of runs at full power on the Javary. The records were 
taken in the form of indicator diagrams, by an indicator 
operated from the air-pump lever on the engine, and in 
hydraulic connection with thrust block. The device 
was only fitted to the starboard shaft, but as the indicated 
horse-power and revolutions of the two engines. were 
almost identical, it is not unjustifiable to estimate the 
total thrust from that of one propeller. 

The shaft horse-power was also recorded by torsion- 
meter, but it is now thought that no absolute reliance 
can be placed on the results obtained ; no account has 
been of these results in the analysis. It has been 
assumed that the mechanical efficiency is 0-9 when the 
indicated horse-power is 1,800, and that at other powers 
the shaft horse-power is related to the indicated horse- 
power as follows :— 


8.H.P. = 0-967 (ILH.P.) — 120 


The results 0 ithe trials are given in Table V, page 195, 
while the elements of the analysis are given in the same 
form as for the Mackay in Tables VI, VII, and also in 
Figs. 2 to 8, on the pasrene page 

4. Basis of Analysis,—Mr, R. E. Froude gave before 
this Institution in 1908 a method of estimating the thrust 
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horse-power of model propellers.* Professor T. B. 
Foge~ Ay fa 1910 substantially confirmed bevel (Born ren 
it wi . W. Taylor’s iments upon 

propellers, Mr. Froude thowed that the thrust horse- 
power developed by a model propeller working in open 
water can be expressed in the form. 


(1) 


where y is a function of the real slip, independent of the 
t or dimensions of the lier. Its 
values were presented in a table and also as 
curve, 

B is independent of slip, but varies with number 
and shape of blades, and helicoidal disc area 
ratio (correeted for area of hub), 

D is the diameter of the propeller in feet, 

p is the ratio of effective pitch (2 per cent. greater 
than face pitch) to diameter, 

V, is the speed of advance (in knots) of the pro- 
peller relative to the water in which it is 
working, i,e., in open water. It is necessary 
to know the wake factor before V; can be 
determined when the propeller works behind 
a ship. The revolutions of the propeller do 
not appear explicitly ; they are, nevertheless, 
implicitly contained in y and V}. 


The thrust developed can be found by dividing the 
thrust horse-power by (Vi X 101-33). 

Mr. Froude ‘also gave curves and tables of propeller 
efficiency based on pitch ratio and real slip ratio. These 
were used in the present analysis because the form in 
which they are presented lends itself to the extrapolation 

uired. For general analysis and design, the efficienci 
deduced by Professor T. B. Abell from Admiral Taylor’s 
experiments are perhaps preferable, because obtained 

Is. 


THE. = yBDevys2t pst 





with 4 mode 

According to the accepted theory of propeller action 
the power developed by an enlarged model propeller of 
given dimensions working in open water, depends on two 

uantities, the slip and the rate of revolution. When 
the same propeller is at work behind a ship, though the 
rate of revolution is known, the real slip is not. ut if 
on @ base of sli ses es values of thrust horse- 
power are plotted while the revolutions are kept constant, 
it is obvious that the slip and the thrust horse-power 
are at once determined if the thrust of the propeller 
is measured as was done in the Mackay. Knowing the 
slip, the propeller efficiency is determined, the hull 
efficiency, wake factor and thrust deduction can be 
calculated. 

5. Efficiency of Propulsion.—Although it is possible 
to calculate by equation (1) the thrust horse-power of the 
propellers, yet the results so obtained are neither equal 
to the horse-power of the machinery, nor to the tow cone 
or effective horse-power of the ship. Starting from the 
indicated horse-power of the ines, there is a loss of 
power absorbed in engine and shaft friction, &.; and 
a further loss of power in the propeller itself. The thrust 
rata” is related to the indicated horse-power 
thus :— 





T.H.P. = 1.H.P. x (efficiency of propeller) x 
(mechanical efficiency of the engines) 


On the other hand, the presence of the ship affects the 
performance of the —. There is a gain in efficiency 
caused by the forward motion of the water in which the 
propeller works, the ‘‘ wake " of the ship ; and a loss due 
to the suction exerted by the propeller on the hull in its 
vicinity, which is equivalent to a virtual increase in the 
resistance of the ship. The combined effect is called the 
“hull efficiency.” The thrust horse-power is related 
to the effective horse-power thus :— 


E.H.P. = T.H.F. x (hull efficiency) 


Again, the propeller works in disturbed water, and 
therefore does not reach so high an efficiency as its model 
does under experimental conditions in “‘open water,” 
when the ship is not present. This loss can be repre- 
sented thus :— 


Real propeller efficiency = (model propeller 
efficiency) Xx (relative rotative efficiency) 


Taking all these factors into consideration the overall 
efficiency of propulsion, with which the naval architect 
is chiefly concerned, can be ex in the form :— 

Propulsive coefficient = aa == (hull efficiency) x 
(model propeller efficiency) x (relative rotative 
efficiency) x (mechanical efficiency). 


If the poaptiee coefficient is based on shaft horse-power 
the last factor does not enter into the relation. The 
efficiency of propulsion of the vessels, whose trials are 
recorded in § 3 and Tables I and V, has been analysed by 
the method described in Appendix II. The results of 
this analysis are given in Tables II to [V and VI and VII, 
and are illustrated graphically in the figures on 193. 
The chief points of interest aie reviewed in the following 
In plotuing The method of analysis consists essentially 
1 





n plotting curves of thrust horse-power, thrust, and 
model propeller efficiency on a base of real slip ratio, 
using values derived from Mr. Froude’s propeller experi- 
ments. With the trial data available there are two ways 
of approaching the problem; first as in case (a) b 

working from the point on the diagram (see Fig. 1 

where the thrust is equal to that observed in the ship ; 
and secondly from the propulsive coefficient based on an 
estimate of effective horse-power, and the shaft horse- 


. kat LN.A., vol. 1, oe of ree Model 
Screw Propeller Experiments, : . Froude. 
+ Trans. Rs obras) vol. lii, Model 
3; a 





3 parison,” by Professor T. B. Abell. 





power actually observed (Case b). (See § 13, 


A +) 

TP Relative Rotative i and Thrust Coeffictent.— 
Now if the actual propeller gave the same ‘ormance 
as the model, these two methods would lead to the same 
result ; the effect of the presence of the ship would be 
completely represented by the hull efficiency, and the 
relative rotative efficiency would be 100 per cent. But 
they do not agree, as Tables II and III, VI and VII show. 
The relative rotative efficiency is of the order of 85 per 
cent.; and further, the two methods of attack lead to 
different values of relative rotative efficiency, slip ratio, 
and wake factor (see Fig. 1). The meaning of this fact is 
that the efficiency of WP nig yf working behind the 
real ship is only of the order of 85 per cent. of that of a 
similar model propeller, working in open water. This 
the analysis shows very definitely. But there is nothing 
to indicate whether the loss is due to increase in torque 
or decrease in thrust; the propulsive coefficient is the 
same whichever method is used, the difference being 
made up by an alteration in the slip and wake factor 
obtained during the analysis. 

The chief points of interest, as affecting propeller 
design in general, arising from the analysis of the trials 
are the values of the relative rotative efficiency, and 
of B, the constant used in the formula for thrust horse- 
power, Of these, the relative rotative efficiency measures 
the decrease in the efficiency of the actual propeller as 
compared directly with one of the same dimensions, but 
derived from Mr. Froude’s model experiments; the 
effect of the presence of the ship and its following wake 
are completely accounted for in the hull efficiency and 
the wake factor, and therefore does not enter into this 
comparison. In the case of the Mackay, if the lowest 
speed is neglected (as of small interest from the point 
of view of design, and as may legitimately be done 
because the errors in the measuring instruments may 
possibly amount to a considerable percentage of the 
total readings, which are small and liable to fluctuations), 
then the average values of the relative rotative efficiency 
at the four remaining speeds are as follows :— 

Case (a). Case (5). 
Light condition 0-816 0-744 
Load condition 0-873 0-849 

It is not evident why Case (b) in the light condition 
should compare so badly with the remainder. It is 
suggested that the relative rotative efficiency should be 
considered 0-85, this being rather nearer to the load 
condition than the mean value. 


In the same way the value of the thrust coefficient, 
i= 4 measures the loss in thrust of the actual pro- 


B 
peller as com The 


values obtain 








red with an expanded model. 
are as follows :— 
Case (a). Case (b). 
Light condition oe 10 0-744 
Load condition 1-0 0-849 


These values are the direct effect of the assumption made 
in the two cases: In (a) that the thrust of the actual 
propeller and the expanded model are equal, and in (5) 
that the value of B; = B x 7» (see Appendix II, annexed). 
These are obviously extreme cases ; the truth probably 
lies between, namely, that the torque should rise and the 
thrust fall, as a co’ uence of fall in efficiency of 
which the relative rotative efficiency isa measure. Asan 
pe mn it may be sufficiently accurate to assume 

t the fonene rises as much as the thrust falls ; if this 
be so, and the relative rotative efficiency be 0-85, then 
the corresponding value of 8, the thrust coefficient, is 
0-925. Table IV gives the result of this approximation 
if adopted for the analysis of the Mackay’s trials. Figs. 
2 to 8 show the various elements of the analysis plotted 


on @ base of - L 


The average value of the relative rotative efficiency for 
the five speeds of the Oyapock and Javary is 0-871, as 
com with 0-861 in the load condition of the Mackay. 
In the Javary the values are in excess of this average, 
but from a comparison with other trials of the two 
vessels it seems possible that too much reliance should 
not be placed on these particular figures. 

Thus, although the trials of the Oyapock and Javary 
are neither so comprehensive nor so completely reliable 
as those of the Mackay, yet the results obtained serve 
in some measure to confirm the conclusion arrived at, 
namely, that a safe working figure for relative rotative 
efficiency is about 85 per cent. 

7. Real Propeller LEfficiency.—The real estan 
efficiency can be as (model propeller efficiency) 
x (relative rotative efficiency), as was noticed in § 5. 
This quantity is shown in Fig. 9 plotted on a base of real 
“ Yatio, for the Mackay; and the efficiency of an 

model propeller of the same dimensions is also 

shown on the same base for comparison. The range of 
slip is small, but the shape of the mean curve suggests 
that the maximum efficiency of the real propeller occurs 
at a higher slip ratio than that of the model. It is 
fox vomga that better results would follow from the use of 
igher slip ratios than model experiments lead us to 


e t. 

e Hull Efficiency, Wake Factor and Thrust Deduction. 
—The values of hull efficiency found are of the same 
order as those commonly accepted. These may be 
affected by errors in estimating effective horse-power ; 
but as is pointed out in Appendix II, this does not alter 
the on ge wake factors resulting from the analysis. 

Wake Factor has been determined from the results of a 
number of trials by the method of analysis given in § 10, 
For vessels of medium form, the wake factor agrees 
with those given by Mr. Luke, but for fine vessels it was 
ee, higher and for full vessels appreciably lower. 

sudden fall in the Mackay’s wake factor at high 
speeds can be pletely ted for by the fact that 





a hollow in her transverse wave system then approaches 
the ers, the orbital motion tending to neutralise 
the forward motion of the following e. It would 
appear that if it had been practicable to place the 
propellers a short distance further aft, an appreciable 

in in propulsive efficiency would have been the result. 

the case of the U.S. destroyer Nicholson and several 
sister ships, the curve of wake factor on a base of speed, 
pre tra. gb ond analysed as described in §10 similar 
results to the Mackay’s, but a negative value was obtained 
at full speed in all the ships. 

Thrust Deduction.—This is not the simple quantity 
determined in ordi model experiments. The term 
is only legitimately applicable to the augment of resistance 
due to the working of the propeller in close propamay $0 
the hull. As used in the present analysis and the method 
of design suggested in § 10 it probably takes into account 
errors in estimating effective horse-power. This was 
very well brought out in the analysis of the trials of a 
vessel which was run first in the shallow waters off the 
Mersey, and then on the mile at Skelmorlie. There was 
a marked increase in the propulsive coefficient in the 
deep-water trials. The effective horse-power based on 
model experiments was lower than that required 
for the same s in the shallow-water trials. The 
analysis showed only such small variations in slip and 
wake factor as may be expected from any two different 
trials, but the thrust deduction was much greater for the 
shallow-water trials; thus an augment of resistance 
was included, not due to the action of the propeller. 

9. Effective Pitch.—An attempt was made to reconcile 
the performance of the actual propeller with that of the 
model, by determining such a value for the effective 
pitch, that the measured thrust would be developed at 
the observed revolutions without having to resort to the 
introduction of relative rotative efficiency. But within 
the practicable range of slip no such value could be found 
to satisfy the conditions of the problem. 

10. Design Based upon Ordinary Steam Trials at 
which the Thrust is not Measured.—For the purposes of 
design it is necessary to have reliable values for wake 
factor, hull efficiency and relative rotative efficiency. 
Until further confirmation may be obtained from direct 
experiments, it is suggested that the values obtained in 
the present analysis for relative rotative efficiency, 
namely, 0-85, and for the thrust coefficient, namely, 
0-925, should be used. But with these assumptions, the 
wake factor and the hull efficiency can be determined 
from any ordinary trial data, the trials of a similar vessel 
being selected for a given design. It is recognised that 
the values so obtained may not be the absolute values, 
but they can be used in design in a manner similar to 
that in which the standard propulsive coefficient is now 
used in estimating horse-power, for they correlate model 
experiments with performance on trial, exactly similar 
assumptions being made both in the analysis of the trial 
and in the new design. 

It is remarked in Appendix II that it is possible to make 
such an analysis using the thrust horse-power, and 
propeller efficiency derived directly from model experi- 
ments, as was done in Case (6), for the Mackay and the 
Oyapock. The slip, wake factor and hull efficiency are 
then not so near their real values as those obtained by 
using an appropriate relative rotative efficiency and 
thrust coefficient before drawing the curves of propeller 
efficiency and thrust horse-power respectively. So long 
as the new design is very close in form and speed to the 
vessel tried, if no great change is made in the propeller, and 
if it is not sought to improve upon the performance of 
the machinery and gnueion. this method is sufficiently 
satisfactory. But for general and progressive design 
it is desirable to base the analysis upon as close an 
approximation to the working slip as can be obtained, 
because the efficiencies of any two given propellers, 
differing in diameter, pitch and disc area ratio, will 
probably not bear the same ratio to each other at all 
values of slip ratio. 

1l. Propulsive Cy egg gd means of the propeller 
efficiency obtained during the course of the design, in 
conjunction with the value of hull efficiency employed, 
a check can be made on the value of the propulsive 
coefficient used in estimating shaft horse-power or 
indicated horse-power. For example, in a certain case, 
during the preliminary stages of the design, the shaft 
horse-power had been based on the performance of a ship 
already in service for the same owners ; the propulsive 
coefficient, in terms of shaft horse-power, was 0-456. 
After mom, gee | the propellers, it was found ible 
to expect a hull efficiency of 0-95 from the analysis of 
similar ships, and a propeller efficiency of 0-62, giving 
@ propulsive coefficient of 0-589; allowing 14 per cent. 
for appendages, this becomes 0-506, as com with 
0. 456. originally assumed. The reduction in shaft horse- 
power is over 10 per cent. 

In conclusion, the author wishes to acknowledge the 
courtesy of Messrs. Cammell Laird and Co., Limited, 
in having placed at his disposal the data on which his 
work is based. His thanks are also due to Mr. A. T. 
Wall, 0.B.E., A.R.C.8., for his advice and criticism both 
during the work and its preparation as a paper. 





APPENDIX II. 
MertTHop or ANALYSIS. 
12. Method of Analysis.—If the revolutions per 
minute R are given, then for any selected value of slip 
ratio ¢ :— 


RP 
by het a= 
where P is the effective pitch = 1-02 x face pitch. 


ior aculiehis mee © 8, values of V; were calculated 
and, together with appropriate values of y, were used 
to evaluate thrust horse-power by formula (1), and also 





the thrust. Thus, for mean of means of revolutions 
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APPENDIX I. 
TABLE I.—Trriat Resvutts or “Mackay.” (MEAN oF MEANS.) 
Light Condition. Load Condition. 
A B Cc D E F G H K L 
= 
Speed'(knots) ee w4 --| 35-46 33-77 27-46 20-83 15-42 32-40 31-19 25-88 20-29 15-25 
Revolutions per minute (mean)..| 353-4 331-4 258-3 186-9 136-3 334-6 320-1 252-5 189-7 138-1 
Shaft horse-power (total .+| 44,530 | 38,200 | 19,460 7,300 3,560 | 42,250 | 36,610 | 18,920 7,620 4,066 
Thrust )in J,ths ofa ton .. 1,651 1,516 960 441 228 1,849 1,751 ,029 539 270 
E.H.P. (estimated) including 
appendages .. ..  ..| 20,140 | 18,330 | 9,780 | 3,028 | 1,056 | 21,440 | 19,250 | 9,880 | 3,735 | 1,220 
Propulsive coefficient 0-452 | 0-472 0-5 | 0-415 | 0-297 | 0-508 | 0-525 | 0-53] 06-49 0-3 
TABLE [I1.—‘ Mackay ”—Resvtts or ANALYSIS BY METHOD (a). 
Light Condition. Load Condition. 
A | B | Cc | D | E F G | H | K | L 
’ 0-269 0-264 0-257 0-225 0-221 0-297 0-308 0-287 0-266 0-257 
1° 0-083 0-088 0-121 0-123 0-125 0-087 0-167 0-095 0-138 0-152 
t 0-253 0-222 0-136 0-232 0-308 0-167 18 0-104 0-205 +333 
nu 0-814 0-854 0-983 0-875 0-791 0-912 0-919 0-990 0-922 0-787 
»P 0-556 0-554 0-509 0-475 0-375 0-556 0-571 0-535 0-531 +382 
"BC. os ee m 0-873 0-865 0-792 0-733 0-579 0-889 0-921 0-85 0-832 0-594 
B PY «eo on ge 1-0 1-0 1-0 1-0 1-0 1-0 1-0 1-0 1-0 1-0 
Model propeller efficiency 0-637 0-64 0-642 0-648 0-648 0-626 0-62 0-63 0-639 0-642 
TABLE III.—‘‘ Mackay” Resvuits or ANALYsiIs BY METHOD (b). 
Light Condition. Load Condition. 
A B Cc D E F G H K L 
$s 0-311 0-317 0-343 0-337 0-403 0-342 0-329 0-352 0-333 f 0-447 
77 0-136 0-153 0-223 0-251 0-397 0-146 0-133 0-204 0-217 0-48 
t 0-19 0-163 0-137 0-227 0-352 0-171 0-167 0-136 0-191 0-286 
nH 0-989 0-937 1-111 1-032 1-075 0-97 |- 0-961 1-086 1-032 1-371 
ar 0-482 0-477 0-45 0-401 0-277 0-524 0-546 0-488 0-475 0-218 
ok §.. aa 0-779 0-777 0-753 0-668 0-508 0-875 0-910 0-825 0-785 0-434 
ae ia - on 0-779 0-777 0-753 0-668 0-508 0-875 0-910 0-825 0-785 0-434 
Model propeller efficiency 0-619 0-614 0-598 0-601 0-546 0-598 0-6 0-592 0-605 0-503 
TABLE IV.—‘“ Mackay ’—Fivat Resvutts or ANALysIs. TuHrust CoreFrFricrent 8 = -925. 
Light Condition. Load Condition. 
nme ' 
A | B | c | D | E ¥F G H K L 
5 0-259 | 0-266 | 0-278 | 0-243 | 0-237 | 0-322]| 0-881] 0-314 | 0:29 | 0-272 
0 0-072 | 0-093 | 0-145 | 0-146 | 0-152] 0-119 | 0-136 | 0-157 | 0-166 | 0-172 
t 0-215 | 0-166 | 0-138 | 0-233 | 0-303 | 0-167] 0-181 | 0-137] 0-206] 0-31 
nH 0-847 | 0-92 | 1-008} 0-898 { 0-823 | 0-945 | 0-948/ 1-023 | 0-952] 0-833 
P te Bivisoce tee 0-534 | 0-513 | 0-496 | 0-462 | 0-361 | 0-538 | 0-554 | 0-542 | 0-515 | 0-36 
+ ola -ogribbeane gh A 0-833 | 0-804 | 0-783] 0-715 | 0-558 | 0-88 | 0-914] 0-88 | 0-819] 0-565 
Model propeller efficiency 0-641 | 0-638 | 0-634 | 0-646 | 0-647 | 0-611 | 0-606 | 0-616 | 0-629| 0-637 
TaBLE V.—Trial Results of ‘‘Oyapock” and “ Javary.” | Taste VII.—*“ Oyapock”” and “ Javary.” Results of 
Analysis by Method (b). 
“ Oyapock.” “ Javary.” 
—_ A B Cc D E 
A B Cc D E 
s ew 0-417 | 0-433 | 0-425 | 0-506 | 0-502 
wo es 0-225 | 0-242 | 0-232 | 0-317 | 0-312 
Speed (in knots) 11-01 | 12-22 | 12-92 | 13-30 | 13-32 | ¢ a 0-169 | 0-168 | 0-178 | 0-258 | 0-271 
Revolutions per a. os 1-072 | 1-098 | 1-07 | 1-087 | 1-058 
minute (mean) .|182-2 |147-6 (156-1 (152-1 (152-6 »P aX. 0-493 -482 | 0-541 | 0-456 | 0-475 
Indicated horse- WB oe ..| 0-814 | 0-818 | 0-904 | 0-914 | 0-04 
power (total) ..| 880 | 1,236 | 1,424 | 1,898 | 1,875 of mA ..| 0-814 | 0-818 | 0-904 | 0-914 | 0-94 
Thrust in pounds for Model propeller 
starboard shaft ..| 7,060 | 9,100 | 10,850 | 13,750 | 13,388 efficiency .. +»| 0-606 | 0-59 0-598 | 0-499 | 0-506 
E.H.P. (estimated) 
— 9-5 |725-7 |844-9 |850 
“: . -/895-3 [569-5 5° 4° “4 Speed of ship, in knots (V), 
Assumed mechanical Revolutions of propeller per minute (R), 
efficiency .. --| 0-832) 0-87 0-883; 0-903) 0-902 Shaft h H 
Propulsive coefficient aft horse-power (8.H.P.), 
on shaft horse- Measured thrust in 1/16ths of a ton (Tm), 
power --| 0°53 | 0-529) 0-577) 0-496) 0-503 | and the effective horse-power (E.H.P.) was estimated from 
model experiments, an addition being made for appendage 
Taste VI.—‘‘ Oyapock” and ‘ Javary.” Results of | Tesistance ; the propulsive coefficient was evaluated. 
Analysis by Method (a). Fig. 10. 
— A B Cc D E 
s .| 0-338 | 0-358 | 0-383 | 0-462 | 0-47 
w .| 0-12 | 0-142 | 0-175 | 0-257 | 0-246 
t .| 0-125 | 0-185 | 0-114 | 0-261 | 0-27 
ni .| 0-988 | 0-95 | 1-072 | 0-996 | 0-994 
™P .| 0-564 | 0-556 | 0-538 | 0-496 | 0-506 
mm .. ..  ..| 0-828 | 0-835 | 0-838 | 0-897 | 0-93 
ici bobs wisentd ona SAO wee 0 |1:0 | 1-0 
Model propeller 
efficiency .. --| 0°682 | 0-666 | 0-642 | 0-554 | 0-543 
for a group of runs on the mile, three curves (see Fic. 10) 
were drawn on a base of real slip ratio s; the thrust wa y 
horse-power, the thrust, and the efficiency. Each set of 2 
curves refers to a given constant rate of revolution of| From these data by means of the above curves it is 
the given propeller, while V;, and therefore, implicitly, | Possible to obtain :— 
the wake factor, vary from point to point (see Fig. 1). A The real slip ratio (s), 
typical ——— is given in full in § 14. Relative rotative efficiency (72), 
ow, the ollowing data are known from the results Hull efficiency (7x), 
of the trials :— Real propeller efficiency (7), 





propeller, of equal to the actual ship's 
propeller, in “open water ’—that is, not in the 
presence of the ship. In the real ship there is one 
value of ¢ for which the observed horse-power and t 


are develo: at these revolutions ; it is the object of 
the analysis to discover this value of s. It was found 
that different results are obtained according as the horse- 
power or the thrust is used as a basis; these may be 
regarded as the two extreme cases between which the 
truth must be sought. 

(a) There is the poet that the thrust of the full- 
sized propeller and its thrust horse-power are the same 
as those for the enlarged model propeller, while the 
propeller efficiency is in defect and the 8 horse-power 
in excess. The results of the analysis based on this 
assumption are given in Table II and rie. 2 to 8, and 
the procedure is explained and illustra by « typical 
example in § 15. 

(6) Again, there is the possiblity that the torque of the 
full-sized propeller and its shaft horse-power are the 
same as for the enlar, model propeller, while the 
propeller efficiency and the thrust horse-power are in 
defect (see Table III and § 16). 

Method (a) can only be applied when the thrust has 
actually been measured, but as will be shown later, @ 
modification of method (6) can be adapted to the analysis 
of ordinary trial results. 

An examination of Tables II and III revealed that 
considerable and regular differences result from the two 
methods of analysis. It therefore became necessary to 
find some common basis of comparison before attempting 
to assign a meaning to them. 

13. The Basis of Comparison.—For this p . 
further analysis was made on a slightly different principle. 
We have from (1)}— 


T.H.P. = y B pev,s 2X 21 
P 


but also T.H.P.= Tm x V, x 0°43, where 0:43 is a 
constant for adjusting the units. 

Equating these, it is possible for a given range of Vj, 
t.e., of slip ratio, and for given thrust Ty, to caloulate 
values of y x B, the empirical constant in Froude’s 
formula. 

In this manner, from the trial values of Tm, & series 
of curves of y x B were plotted on a base of slip ratio ; 
as, however, there was not sufficient data to distinguish 
between the two constants y and B, it was assumed 
that Froude’s value of y still held good, and curves of B 
only plotted on a base of slip. If any particular value 
of B is selected, the value of the slip at, which the thrust 
Tm is developed by the propeller is fixed for each trial 
run; and all the elements of the analysis follow 
immediately. 

Thus, if we assume B = 0-12 (as given by Froude for 


the Mackay’s propeller), we get case (a) above. Again, 
if we assume B= 0-12 x m,, we get case 0) above. 
It is possible to investigate intermediate cases by assum 


ing suitable values of Thus, in Table IV the effects 
of the assumption that By = 0-12 x 0-925 = 0-111, 
are given in full. It appears convenient to name such e 
factor as 0-925 the “ thrust coefficient "’ (8). 

It now remains to examine the result of applying 
these methods to the analysis of the trials of the Mackay 
and of the sister ships Oyapock and Javary. 

14. The first step in the analysis is to plot at each 
of the observed s sets of three curves—the thrust 
horse-power, the t t and the propeller efficiency on 6 
base of slip as in Fig. 1, using for come set the appropriate 
observed value of mean revolutions. This is done by the 
use of Mr. Froude’s formula quoted in the text (see 
§4); the following is a typical example, the upper speed 
in the load condition of the Mackay :— 


Speed of ship, V = 32-40 knots. 
Revolutions per minute, R = 334-6. 
Total shaft horse-power = 42,250. 
Tm = — tons. 


Measured thrust of one propeller, ié 


Propeller, three-bladed manganese bronze. 
Diameter, 10-5 ft. 
Face pitch 12-5 ft., effective pitch 12-76 ft. 
Pitch ratio 1-215. 
Developed area 72-5 aq. ft. 
Disc area ratio for analysis 1-048. 


B= 0-12. 


925 











T.H.P. = y V:3 x 10-52 «0-12 x 22.215 
1-215 
and 
Vi = (1 — 4) x 334-6 x 12°75 
101-33 
T 
s. vy. Vi (Knots)| T.H.P. (epons x16), 
| | 
| 
0-2 | 0-000989 | 33-63 9,100 | 630 | 0-642 
0-3 0-001922 | 20-42 11,820 | 935 0-624 
0-4 | 0-003457 | 25-22 13,390 | 1,235 | 0-549 
0-5 0-006175 21-02 13,840 1,532 | 0-448 
These curves are given in Fig. 1. 
It is found that the model results as Govstones by this 
means do not satisfy the conditions of the prob ‘Sn ~ 


propulsive coefficient as obtained in the form 


is not equal to that obtained in the form te X9 
Indeed, two values of slip ratio are obtained 
as one assumes that the model thrust equals the 


a. 
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A t is found on the e of thrust T, where 
T = Tm, the observed thrust of the ers on trial. 
At the same value of slip ratio the horse-power 


and propeller efficieacy 7p are lifted. Then: 
RP 
101-33 


v-V; 
“Vv 


Vi = (1 — 8) 
and wake factor : 


‘ where V is the mean speed of ship. 
The propulsive coefficient = aE 


= 7p Xe X Me- 


where 
”m = hull efficiency, 
"2 = relative rotative efficiency. 


Of these quantities E.H.P., 8.H.P. and 7p are already 
known, and BHP 


T.H.P. 
Hence 7 can be evaluated in the form : 
Propulsive coefficient 
nu X Me 
The net or “‘real” propeller efficiency is mr x 7x. 


The analysis is complete when the thrust deduction ¢ has 
been evaluated, for :—- 


——— 
l-—-w - 
The ayy | example refers to the curves already 
illustrated in Fig. 1. 
The model propeller develops a thrust of Lay tons when 
working at a real slip ratio 0 - 297. ails 
At this slip ratio, lifting from the’curves : 
4 T.H.P. = bevy (2 propellers) 


w= 


oa = 





n= 





Then 
Vi = (1 — 0+297) x 42 
== 29-5 knots 
32-4 — 29-5 
=e 
32-4 
= 0-087 
Propulsive coefficient = 


21,440 _ 0.508 
21,440 _ 0-912 

23,520 
_ 0-608 

0-626 x 0-912 

Corrected propeller efficiency = 0-626 x 0-912 = 0-571 
fl — ¢ = 0-912 (1 — 0-087) 
¢ = 0-167 

16. Case (b).—Method of analysis when model shaft 
Sessa pouey is assumed equal to shaft horse-power 
actually develo on trial. 

In this case the analysis is not so direct, but the method 
ean be applied to ordinary trial results. 

Starting from the known values of ee. and §.H.P. 


. ‘ E.H.P. 
th Is fficient, p.c. = 
© propulsive coefficient, p.c BrP. 
Then working from the curves of and T.H.P. by 


A 2 
successive approximation, a value of dip ratio is sought 
at which the following identity holds :— 


= 





™n = 0-889 





den E.H.P. _ Propulsive coefficient 
THP. Me 
The value of 7’, so found is not what may be called the 


“real ’’ hull efficiency, which is defined by the relation 


— 1—¢# 

; l-—w 

the relative rotative efficiency is included in the value 
of »’n 80 found. But because n, is also included in an 
exactly similar manner on both sides of the identity, the 
error does not extend to or invalidate the slip ratio as 
determined by this method. 

Having thus determined real slip ratio, and 7x, the 
following quantities can be either lifted directly from the 
curves or evaluated as in case (a), namely: Slip ratio s, 
(T.H.P.)’ model thrust T, V1, wake factor w, apparent 
hull efficiency »’x, and apparent propeller efficiency, 
the two latter quantities including , yet to be deter- 
mined. Now the thrust T so obtained does not agree 
with that measured on trial T,, ; and since by hypothesis 


the 8.H.P. does so it necessarily follows that the ratio = 





gives nx, the relative rotative efficiency. 

Thus the apparent values of (T.H.P.)’ and 7’, must be 
reduced in this ratio giving :— 

T.H.P. = (T.H.P.) x me, 
Me = nr X me 

The “real” hull efficiency is obtained from : 

propulsive coefficient 
"r 

Table III Pm the results of the Mackay’s trials 
anal by this method. The following example refers 
to the curves already illustrated in Fig. 1. 

It is known that E.H.P. = 21,440 

p.c. = 0-508 


7 = 








As a first approximation assume 7” = 0-845. 
for two propellers : 


(T.H.P.) = 21,440 


0 . 
for one propeller, 12,690. 


= 25,380 





From the curves 7» = 0°595. Then 
0-508 

= = 0-854 
TH 5508 


but 0-845 was assumed. 








As a second approximation a au = 0-849. 
na 21,440 
T.H.P.Y = —- = 25,280 
¢ Y 0849 
for one propeller, 12,640. When 
ne = 0-598. 
Then 
0-508 , 
‘a= = 0-849 red. 
7" * 0.698 eee n 


This occurs when s = 0-342 and T = 1,060 for one 


ropeller. 
” ee - in case (a), w = 0-146. 


Now measured thrust = 925 for one propeller. Then 
m= it = om = 0-875 
Then 
0-849 


ted nn = 2849 _ 9.97 
ae 


corrected 7, = 0°598 x 0-875 = 0-524. 
corrected T.H.P. = 25,280 x 0-875 = 22,120 and 


oe 
I— 0146 


= 0-171 





APPENDIX III. 


Drsien BasEeD ON OrpINARY STEAM TRIALS AT WHICH 
THE THRUST IS NOT MEASURED. 


+417. Analysis of Trials: Procedure suggested.—Curves 
of thrust horse-power and propeller efficiency are plotted 
on a base of real slip ratio, making the ordinates of the 
former 0-925, and of the latter 0-85, of those obtained 
from available published results of model propeller 
e iments. 

point is then found by trial and error such that the 


E.H.P. . 


hull efficiency as determined in the form is equal 


propulsive coefficient. 


i b 
> pee ay propeller efficiency 


The hull 





efficiency is one of the quantities it is desired to obtain ; 
from the slip ratio at which this identity occurs the wake 
factor follows, for : 


RP 
101-33 


V-Vi 
Vv 


Given the effective horse-power, the analysis can easily 
be completed in half an hour. 

18. Design.—Having obtained from analysis of trials 

suitable values for wake factor and hull efficiency, the 
thrust horse-power required can be estimated from the 
effective horse-power (including an allowance for 
dages) by means of the hull efficiency. 
t is then possible to —- the performance of the 
propellers through a suitable range of diameter, pitch 
and area, by means of cross-curves based on Mr. Froude’s 
thrust horse-power formula already a. using a thrust 
coefficient of 0-925. The method of design originated by 
Professor T. B. Abell in his 1910 paper (to which the 
reader is referred) is eminently suited to this p e. 

In selecting from these curves the most suitable 
SS that giving the best efficiency while still 
— orming with restrictions on diameter and area is 
c 


Vi = (1 — 8) x 
and 
w= 





osen. 

If suitable data are to hand for wake factor and hull 
efficiency, the calculations on which the selection of the 
most suitable propeller are based, can be carried out in 
the course of a morning’s work. 

Number of Blades.—In the limited number of cases 
that have been analysed it has been found that the 
difference in efficiency between the most suitable three- 
bladed and four-bladed propellers is comparatively small. 
Unless the diameter is severely restricted the three-bladed 
propeller seems to have the advantage by 14 per cent. 
or 2 per cent. 

A ge Resistance.—It is important that some 
addition, be made to the effective horse-power to allow 
for appendages. Very little information is available 
on this point. Admiral Dyson alone has attempted to 
reduce to a rational basis the relationship that must exist 
between the form and ——— of the slip and the 
resistance of its a ages such as shell, rudder and 
shaft brackets.* is curves have been used for this 

. Mr. Baker advises the addition of 8 cent. 
to the resistance of the naked hull ;¢ the addition for a 
large number of vessels derived from Admiral Dyson’s 
curves varied from 11 per cent. to 14 per cent. 





ae —_ C. W. Dyson, ‘Screw Propellers,” vol. ii, 
eet 

t Mr. G. 8. Baker, ‘‘ Ship Form Resistance and Screw 
Propulsion,” page 224. 





CATALOGUES. 


Feed Pumps and Blowers,—The Coppus Engineerin 
and Equipment Company, Worcester, Mass, U.S. 4 
send a small catalogue relating to their centrifugal feed 

p and another explaining their steam turbine blower 
or undergrate draught; both are worth attention. 


Heating.—A catalogue of patent steam apparatus for 
heating the atmosphere in industrial buildings, issued by 
Mr. Irwin C. Wallas, 9, Southampton-street, Bloomsbury. 
square, London, presents much useful information on the 
subject and states contract prices for installations. 


Sheet Metal Work.—A great variety of tank, cistern, 
piping and similar work in sheet metal is shown in a 
catalogue received from Messrs. Thomas Marshall and 
Son, Armley-road, Leeds. Electric and blowpipe 
welding and dip galvanising work are done by this firm 
on a large scale, and also simple and complicated piping 
work for liquids, engine exhaust, seed conveying, &c. 


Locomotives.—The Baldwin Locomotive Works, Phila- 
delphia, U.S.A., send a catalogue describing their system 
of testing locomotive engines on rollers—a system that 
allows leaks, hot bearings and other defects to be found. 
The same firm send a small booklet containing a synopsis 
of standard specifications of materials for locomotive 
construction. 





Electric Furnaces.—Electric furnaces for heat treat- 
ment, including those designed for — large 
quantities and long articles, are well represented in the 
catalogue of Wild-Barfield furnace issued by Automatic 
and Electric Furnaces, Limited, 281, Grays Inn-road, 
London, W.C. 1. Quenching and tempering baths and 
methods of operation are described. 


Steam Dryer.—Tompkins’s steam dryer is a cast-iron 
guide, fitted inside the boiler, which causes the steam 
to strike on spirally-arranged baffle plates on which the 
moisture is deposited so that dry steam is delivered. 
The agents are Messrs. Ward and Crichton, 41, Chapel- 
walks, Liverpool, and Mr. D. Ferguson, 27, Oswald- 
street, Glasgow. 


Mechanical Draught.—The whole subject of mechanical 
draught in its practical application is lucidly explained 
and di in @ booklet issued by the Sturtevant 
Engineering Company, Limited, 147, Queen Victoria- 
street, London, E.C. 4. Proper consideration is given 
to the practical difficulties of regulating heat production 
to varying bees ne gewat and varying weather conditions. 
Engineers will find the booklet well worthy of perusal. 


Electric Motors.—Messrs. Higgs Brothers, Sandpits, 
Birmingham, who devote their energies entirely to the 
manufacture of electric motors, have issued a 32-page 
booklet which forms an abridged list of their products. 
The list gives brief particulars and mentions prices of 
the sizes made, distinguishing those always in stock 
or in progress by heavy type. It should prove very 
useful for quick reference. 


Moulding Boxes.—Moulding boxes made of pressed 
steel with stiffening ribs are being manufactured by the 
Incandescent Heat Company, Limited, Smethwick, 
Birmingham, who offer to make up and despatch any size 
immediately. The catalogue gives illustrations and a 
table of prices. Welded joints are not used, and great 
stiffness and lightness is claimed. The boxes are stated 
to be specially suitable for machine moulding. 


Electric Switchboards.—A new edition of their switch- 
board catalogue has béen issued by the General Electric 
Company, Limited, 67, Queen Victoria-street, London, 
E.C. 4. The catalogue gives very full and clear descrip- 
tive matter with many illustrations and carefully tabu- 
lated particulars of sizes, capacities, &c. Detail parts 
such as may be required for replacements and extensions 
are also dealt with.[ } 


Water Purification—A description of a plant for 
purifying 3,000,000 gallons of water per day is given, 
with some excellent illustrations, in a Pooklet issued by 
the Paterson Engineering Company, Limited, Windsor 
House, Kingsway, London. The plant, erected for the 
Birmingham Corporation, includes pumping and purifying 
machinery with the concrete tanks for treatment. Liquid 
chloride is used for disinfecting, the method being 
explained in a small additional pamphlet. 





Wixp Power Prosect 1x Germany.—On the insti- 
gation of the Verein Deutscher I eure, information 
was collected last year on the possible general utilisation 
of wind power. The experts quite recognised that the 
eons of electric accumulators by windmills could 
hardly pay. But the suggestion of making the wind- 
mills store up water in reservoirs, generally to be utilised 
in the interest of agriculture and pisciculture unless 
special conditions justified other uses, found strong 
support. At the Potsdam Observatory wind velocities of 
from 2 m. to 16 m. per second have been observed during 
99 per cent. of the year, and velocities above 4 m. per 
second during 92 per cent. Wind speeds of less than 
2m. per second are considered useless, as they’ will 
not start the mill wheel ; useful energy hardly becomes 
available at speeds of less than 4 m. per second, and 
— above 8 m. are again not of any ter value 

the lower speeds because they turn wheel out 
of the wind Giscstion. = melting of the puhome wal 
largely depend upon the facilities for storing water. 
ck on the whiem was published in Nos. 10 and 11 
of the ‘ Mitteillungen des Ausschusses fiir landwirts- 
chaftliche Fertigung,” which is a publication of the 
German institution referred to. 
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“* ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
SELECTED ABSTRAOTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919, 


The number of views given in the Spectfication Drawings is stated 
Rye a yf. where none is mentioned the Specification is not 


of the Communicators are given in italics. 
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aient on any of the mentioned in the Acts. 


ELECTRICAL APPARATUS. 


143,069. T. S. Jones, Blackpool, W. A. Mortimer, 
Blackpool, and E. Jones, Blackpool. Junction Boxes. 
(2 Figs.) June 18, 1919.—The invention relates to junction 
boxes for electric cables and the novel feature consists in so 
attaching the cover to the junction-box as to leave the interior 
of the box quite free of any o ction. Tail pieces al are formed 
on one side of the base plate a and slots bl in the cover b. The 
curved projections al are inserted into the slots bl and the cover b 
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is turned over so that as the tail pieces al enter the slots bl they 
are hooked to the base plate a and thus secure the cover b along 
one side. On the opposite side the cover } is secured by two 
pinching screws ¢ id permanently in position by flaring or 
riveting their ends. oe’ on oa | 
threaded hole in a bracket a2 on the plate a, and as the cover 
is closed down slots 02 thereon pass over the heads of the 
screws ¢ and the cover is then securely locked and held — 
by tightening up the screws ¢. (Accepted May 27, 1920. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


142,971. W. H. Tate, Manchester, and B. D. Scott, 
Manchester. Internal-Combustion En . (1 Fig.) 
March 18, 1919.—The invention relates to in -combustion 
engines of the two-stroke cycle type in which each throw of the 
crankshaft is connected by connecting rods to two 
working in duplex cylinders, the one piston having a lead over the 
other piston, there being a common combustion chamber for 
the two Xe! and comprises the arrangement of a hot or 
unjacke' plate in the common combustion chamber, and of a 
fuel injector spraying fuel on to this plate at or just prior to the 
point of mum compression in the cylinders. he engine 
cylinders a, b, are arranged in pairs side by side and with axes 
at right angles to the axis of the crankshaft c, and each throw of 
the latter is connected to the two ms d, ¢, in each pair of 
cylinders. One cylinder has the exhaust port f therein and the 








other cylinder the scavenging air inlet port g. One connecti 
rod h may be fulcrumed about a pin ¢ secured upon the end o} 
the other rod j. The arrangement provides that the piston d 
reaches the end of the power stroke and uncovers the exhaust 
port f before the piston ¢ reaches the end of its stroke and un- 
covers the Of the atin inlet port g, whereby more efficient 
scave of the ders is cnsusel, The scavenging air is 
obtained m the crank-case in the ordinary manner. There 
is a common combustion chamber & for = of cylinders 
disposed in a detachable head m, partly jacketed and 
ory A unjacketed to provide a hot ogee n for the ignition of the 
uel charge which is ears on the plate thro: a fuel 
injector o, receiving its from a wy ey or just p to the 
point of maximum com on. | is sprayed towards 
AS fool containing air inlet port g. (Accepted May 27, 


143,055. J. Weller, Surbiton. Cooling Engine Cylinders. 
(2 Figs.) May 31, 1919.—The invention relates to the 
ini combustion engine cylinders. According to the inven: 


(Accepted 





Weide se ase supported b the bottom of the water 
which is extended to orm one-half ef the crank ones. The water 


a seal between the top of the . 

The top of the cylinder is provided with a s 6 which 

engages with the combustion head 4. 7 

down the combustion head 4 ; hog wont pheqnan ym 

qyece © ond one capes’ Bee Sonem a 
water jacket is extended to form one-half 9 of the crank-case. 


ENGINEERING, 
the 


form of a box o) at the top, a hole being bored 
bottom of the box or water jacket to receive each » 
a 


flange ada) to 





‘ay 27, 1920.) 


£142,676, The 
Compan 


143,085. P. J. Barker 


at the en 
(Accepted May 27, 1 
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ness. e 
invention relates to steam 


the 

B2 and there are no to contain 
wi tsn contend Cedundainapaiee, 

end is corres ly shaped, 

is for all joints to tighten up under the 


winches. According to the in 
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ac is formed on the outer 
, the walls the in width 
from this channel downwards while the walls within channel 
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ENGINEERING, 


[Aus. 6, 1920. 











cared upon fh bo provide s gooh beating 
upon pro a ing 
free to slide and to pivot slightly. 
a slot in the lever. In the gear- 
ment of catch and trigger is 
h an ear E*, which projects 
Pe eae, Se Mey Se He * gate” 
(Accepted May 27, 1920.) 


STEAM ENGINES, PRODUCERS, HOLDERS, &c. 


on 
& row or rows of tubes inserted in 


by the tubes G. The water enters a back collector 
into the bottom row of headers B, along the angled tubes A, rising 


SC preore A to the front headers C from which a row or rows of tubes 
conveys the water horizontally to the back and to the bottom 
of the vertical headers D, from which the water is conveyed 
horizontally along the upper tubes F to the front vertical 
headers E, and into a top collector. 

the tops of back ang 

vertical headers D to allow for the easy ins: fon and callipering 
of the angled tubes A, these being the portions of the economiser 
which contain the coldest water and will require more frequent 
inspection. When the economiser is working, this space will be 
closed in with an inspection door J fitted to a framework K 
resting on the back-angled headers B and supporting the back 
vertical headers D. This arrangement will also facilitate hand- 
cleaning operations. (Accepted May 19, 1920.) 


J. L. Brunton, London, and W. P. Brunton, 
London. Governor. (3 Figs.) February 4, 1919.—The 
invention relates to improvements in governors for steam- 
operated hydraulic systems. According to the invention, a pivoted 








arm is turned about its pivot by the press 
system against the action of a 8 and 
to a valve which controls the 


Pp 
rings d, d, 
which move the piston valve A 
end of the differential mj to pressure and 
valves m are closed. m the hydraulic pressure falls, 
springs d turn the arm a movin the piston valve A upwards 
so that the larger end of the erential piston j is opened to 
exhaust and the smaller end, 7 ae open to steam, the 
iston j is moved upwards and steam valves m opened. 
Accepted May 19, 1920.) 
¥ L. nome ~ Be G. W. ’ 
ullick, embley. Stuffing-Box.; ((5 8. 
March 4, 1919.—The invention relates to 7 at the 
kind furnished with self-centring metallic packing. The inner 
end surface of the gland F is made with a curved tapered recess H, 
there is pressed, by means of a spiral spring K seated 
in the stu -box G, a curved taper packing I of the usual split 
rings of anti-friction metal. The rings have a central hole to fit 
the reciprocating piston-rod J, and they are split radially in the 
usual way. The are superposed with the s 
tions around the rod J. Each rin 
ey, and in its underface a correspon 
purposes. When fitted toge 


@ recess for 
ther, the superposed rings form a 






































(42501) 


curved tapered member I, which is placed in the recess H of the 
~~ F, without the presence of interm parts, where it 
is kept in position by a spring K seated in the hollow of the 
stuffing-box G. The gland F is screwed on to the stuffing-box 
and around its outer periphery there are provided a series of 
recesses into any one of which can engage a pin L fitted on a 
small locking lever M, pivoted at P to a if desired, 
directly to the stuffing-box. The collar N has a flat for the better 
reception of the lever M, the flat providing a 

which the lever can abut when turned into its e 

The collar N can slide along the exterior of the 

be secured in any endwise ition on the box G 

set screw P in engagement in a longitudinal slot or groove O on 
the box[G. (Accepted May}19, 1290.) 


TEXTILE MACHINERY, 


142,621. J. Bentley \iBradfora. ‘take-up Motions for 
Looms. (2 Figs.) March 29, 1919.—The invention relates to 
take-up motions for looms for weaving and ° eeuenaing 
the forming these mechanisms and revolving the usna 
take-up roller in such a direction as to more tightly wind or coil 
the fabric round the beam for recei — which latter is 
driven by frictional contact from the said take-up roller. 2 repre- 
sents the take-up roller revolving in the direction of ite arrow, 
which is in the opposite direction to that hitherto proposed 
in this class of loom, 3 the supplemental roller located as shown, 
4 the beam for receiving the fabric and 5,the inclined brackets 


or supports carrying the reduced ends 6 of the beam 4, which 
thereby presses or falls against the revolving take-up roller 2. 
The take-up and supplemental ro! 


tightly 





he beam, there being a tendency to press the 


reduced ends 6 of the beam against the inclined surf 
of the inclined brackets 5 and the coiling fabric on the bean 
tf) the revolving take-up roller 2. (Accepted May 19, 


MISCELLANEOUS. 

142,669. C. Turnbull, T outh. 
Water. (1 Fig.) May 16, 1919.—<Acco: 
eccen coiled Lut with verti cal 
through a 
to be distilled, a 


for Distilling 
to the invention, 


rding 
t in which steam flows 
ie immersed in the water 


by these means prevents scal 
hot surfaces and causes the deposition to take 





lace in a soft condition in the set 
easily removed. The ends of the downcomer tubes are bent 
so that the di water containing the solids in suspension 
esca) tangentially to the sides of the settling chamber, and a 
swir is set up which, by centrifugal action, causes the 
solid particles to be ejected — the walls of the chamber, 
where they are deposited. A is the shell of the evaporator, B 
the steam above the water, C the water » D a settling 
chamber below the space C; E are steam coils for heating the 
water in the space C ; Fe ee ees 
the water space with the settling chamber D, from which any 
sediment deposited in this chamber can be readily removed. 
(Accepted May 19, 1920.) 

141,240. K. Rotherham, Coventry, and W. Johnson, 
Coventry. Syphon Apparatus. (1 Fig.) June 18, 1919— 
The invention relates to syphon exhausting apparatus of the 
type in which the branch communicating with the exhausting 
pump is arranged above the flow by and is inclined so that any 

quid in the branch can drain back into the flow pipe. According 
to the invention, a portion of the fiow pipe is formed in the lower 
Bee ey ee eae the exha’ pump 

ing formed in the member above and at an angle to the flow pipe 
so that the dividing wall forms a baffle, the upper side of which is 
sloping. Any li drawn towards the pump during exhausting 
will settle on this baffle and drain back into the flow pipe. A 
connection is provided in this branch for the attachment of the 
pump, also an inspection hole covered by a transparent medium 


chamber, whence it can 


is formed in the wall of the branch so that it may be seen whether 
the system is charged with liquid. A casting is bored out length- 
wise at A and is provided at each end of the passage so formed 
with a connection for coupling up to the pipes B and C leading 
to the upper and lower tanks. This passage A, therefore, forms 

rt of the liquid flow pipe. Above and at an angle to this is a 
eanch D leading to the exhausting pump E, which is vertical 
and perpendicular to the flow } ed A. The upper part F2 
of the dividing wall F between the passage A and the branch D 
is at an angle to the horizontal and consequently any liquid drawn 
into the branch D will settle on this sloping wall F2 and drain back 
into the flow passage, or outlet C. In one wall of the branch A 
is a G, to which a glass face is fitted by means of a 
screwed ring packed with washers. Through this the inside of the 
branch D can be seen. (Sealed.) 


142,986. Thomas and William Smith, Limited, 
Newcastle-on-Tyne, and S. Pile, Newcastle-on-Tyne. 
Spindles and Bobbins. - (2 Figs.) April 8, 1919.—The 
invention relates to a friction device for spindles and bobbins 
for use with rope-making machinery. The novel feature consists 
of a spring, both ends of which are free and not attached to any 
ew of the machine, and so shaped as to embrace a spindle or 

bbin, and means are provided for preventing the spring from 


e) 
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turning with the 


spindle or bobbin. 
an extension adapted 


Preferably the spring has 
«che Siting from Grning. The spring I 

machine which prevents the spring from t ing. 
of circular section and engages with a “ V” groove in the spindle 
or bobbin, and may be covered with leather to increase the fric- 
tion. A is a spring of circular section which with a 
spindle C of a bobbin D. One end E of the 





spring A engages with a fixed arm F which prevents the spring 
from turning with the bobbin. (Accepted May 27, 1920.) 








